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PREFACE 


As  part  of  the  U.S.  Air  Force  Installation  Restoration  Program  (IRP), 
investigations  were  undertaken  at  five  sites  on  Nellis  Air  Force  Base,  Nevada,  to 
determine  whether  hazardous  material  contamination  is  present.  This  report, 
prepared  by  Dames  3c  Moore  under  Contract  No.  F  33615-830D-4002,  Order  0003, 
presents  the  results  of  the  Phase  n.  Stage  1  IRP  investigations.  The  period  of  work 
reported  on  herein  was  September  1983  through  August  1985.  The  field 
investigations  were  directed  by  Dr.  Kenneth  J.  Stimpfl.  Mr.  John  Dudley, 
Hydrogeologist,  supervised  installation  of  monitoring  wells,  and  Mr.  Thomas  Lee, 
Geotechnical  Engineer,  supervised  the  soil  sampling  activities.  Maj.  Dennis  D. 
Brownley,  Technical  Services  Division,  USAF  Occupational  and  Environmental  Health 
Laboratory  (OEHL),  was  the  Technical  Monitor. 
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Location  of  Soil  Borings  at  Sites  15  and  20 


SUMMARY 


Nellis  Air  Force  Base  (AFB)  is  located  approximately  8  miles  northeast  of  Las 
Vegas,  Nevada.  It  is  situated  near  the  eastern  edge  of  the  Las  Vegas  Basin,  which 
is  an  intermountain  valley  and  typical  of  basin  and  range  physiography.  Nellis  AFB 
has  been  in  operation  since  1940  as  a  gunnery  school  for  fighter  pilots  and  is 
currently  the  largest  base  in  the  Tactical  Air  Command. 

The  Phase  II,  Stage  1  field  evaluation  of  the  Installation  Restoration  Program 
(IRP)  consisted  of  investigations  at  the  following  five  sites: 

Site  1  -  Main  Base  Landfill; 

Site  17  -  Location  of  Former  Sewage  Treatment  Plant  (STP)  Percolation  Ponds; 

Site  4  -  Fuel  Tank  Sludge  Disposal  Area; 

Site  15  -  Storm  Drain  Gully;  and 

Site  20  -  Existing  Fire  Training  Area. 

The  field  investigation  consisted  of  the  following  activities: 

o  Installation  and  sampling  of  three  monitor  wells  along  the  southernmost 
boundary  of  the  base,  which  is  immediately  south  of  Sites  1,  17,  and  24. 

o  Sampling  of  base  wells  6,  11,  12,  13,  and  14. 

o  Drilling  and  sampling  five  borings  at  Site  15. 

o  Drilling  and  sampling  four  borings  at  Site  20. 

The  ground  water  and  soil  samples  were  analyzed  for  up  to  44  constituents,  including 

purgeable  halocarbons  and  aromatics,  pesticides,  lead,  nitrate,  oil  and  grease,  and 
phenol. 

Two  ground  water  systems  exist  beneath  Nellis  AFB.  The  shallow  ground  water 
system  comprises  approximately  the  upper  200  feet  of  valley  sediments  and  is 
maintained  by  upward  leakage  from  the  deeper  artesian  aquifer  and  recharged  by 
septic  tank  effluent,  irrigation  waters,  and  wastewater  treatment  plant  effluent. 
Precipitation  is  an  insignificant  source  of  recharge.  The  artesian  ground  water 

system  consists  of  the  more  permeable  sediments  at  depths  greater  than  about 

200  feet  and  is  the  principal  source  of  ground  water  for  the  base  and  the  rest  of 
the  Las  Vegas  Valley.  The  influence  of  pumping  from  base  wells  completed  in  the 
artesian  aquifer  can  be  seen  by  the  parallel  decline  of  shallow  and  artesian  ground 

water  levels  with  time.  Data  collected  from  this  study  indicate  that  the 

downgradient  direction  of  the  shallow  aquifer  system  is  not  in  the  direction 
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anticipated  by  previous  studies.  Therefore,  the  monitoring  wells  that  have  been 
constructed  may  not  present  maximum  contaminant  concentrations. 

Of  the  44  parameters  in  the  ground  water  analyses,  only  6  were  present  in  one 
or  more  samples  above  detection  limits.  The  detected  parameters  included  2 
halocarbons  (1,1,1-trichloroethane  and  toluene),  2  pesticides  (aldrin  and  DDT  isomers), 
nitrate,  and  phenol.  The  nitrate  concentration  in  one  of  the  monitor  well  samples 
exceeded  primary  drinking  water  standards.  There  is  some  uncertainty  in  the  aldrin 
analysis  because  the  level  indicated  is  near  the  threshold  of  detection  and  for 
various  geochemical  reasons  as  discussed  in  the  main  text.  The  elevated  nitrate 
concentrations  posed  no  risk  to  human  health  to  the  base  because  shallow  ground 
water  is  not  used  for  drinking  water  at  the  base.  However,  it  is  possible  that 
Site  17  is  the  source  of  excessive  nitrate  concentrations  south  of  the  base,  where 
shallow  ground  water  is  a  source  of  drinking  water  for  many  domestic  wells. 

No  significant  evidence  of  contamination  was  found  at  either  Site  15  or 
Site  20. 

The  Phase  II,  Stage  1  conclusions  are  as  follows: 

1.  Aldrin  was  tentatively  identified  in  samples  from  base  wells  11  and  13. 
However,  because  the  analyses  are  at  the  threshold  of  detection,  there  is 
some  uncertainty  in  the  analysis  for  aldrin. 

2.  The  concentrations  of  nitrate  in  monitor  well  samples  pose  no  health  risks 
to  the  base,  but  may  indicate  that  migration  of  contaminants  from  wastes 
disposed  at  the  base  create  a  health  risk  for  residents  south  of  the  base. 
This  is  also  true  regarding  DDT  isomers. 

3.  More  information  regarding  the  shallow  ground  water  regime  needs  to  be 
collected  in  order  to  assess  the  true  direction  of  contaminant  movement 
and  the  source,  extent,  and  magnitude  of  contamination  in  the  shallow 
ground  water  system. 

Recommendations  for  the  next  phase  of  investigation  at  Nellis  AFB  are  given  in 
Section  VII. 


I.  INTRODUCTION 


A.  BACKGROUND 

The  Department  of  Defense  (DOD)  initiated  the  Installation  Restoration  Program 
(IRP)  in  1976  to  investigate  and  mitigate  any  environmental  contamination  that  may 
be  present  at  DOD  facilities  as  a  result  of  handling  or  disposing  hazardous  wastes. 
IRP  was  revised  in  1981  and  reissued  as  the  Defense  Environmental  Quality  Program 
Policy  Memorandum  (DEQPPM)  81-5.  The  Air  Force  implemented  DEQPPM  81-5  in 
1982  as  a  four-phase  program. 

Phase  I  Problem  Identification/ Records  Search 

Phase  II  Problem  Confirmation  and  Quantification 

Phase  III  Technology  Base  Development 

Phase  IV  Corrective  Action 

For  Nellis  AFB,  Las  Vegas,  Nevada,  Phase  I  was  completed  by  CH2M  Hill 
(1982).  Dames  3c  Moore  has  been  retained  by  the  Air  Force  under  Contract  Number 
F33615-83-D-4002  to  conduct  the  Phase  II,  Stage  1  field  evaluation. 

This  report  presents  the  results  of  Dames  3c  Moore's  field  and  laboratory 
investigations  in  the  vicinity  of  hazardous  waste  disposal  and  handling  areas  at  Nellis 
AFB.  Chemical  analyses  were  undertaken  by  UBTL,  Inc.  of  Salt  Lake  City,  Utah. 

B.  PURPOSE  AND  SCOPE 

The  purposes  of  the  field  evaluation  portion  of  Phase  II  of  the  IRP  were  to: 

1.  Determine  if  environmental  contamination  has  resulted  from  waste  disposal 
practices  at  Nellis  AFB; 

2.  If  contamination  is  found,  provide  estimates  of  the  magnitude  and  extent 
of  contamination;  and 

3.  Identify  any  additional  investigations  and  their  attendant  costs  necessary 
to  identify  the  magnitude,  extent,  and  direction  of  movement  of 
discovered  contaminants. 

The  scope  of  work  as  outlined  for  Phase  II,  Stage  1  of  the  IRP  consisted  of 
the  following  activities: 

1.  Drilling,  sampling,  and  geologically  logging  three  borings  to  a  depth  of 
120  feet  at  locations  south  of  the  base  landfill  (Site  1); 


2.  Installing  and  developing  a  monitor  well  in  each  boring; 

3.  Sampling  the  three  monitor  wells  and  base  wells  6,  11,  12,  13,  and  14; 

4.  Analyzing  the  ground  water  samples  for  44  parameters  including 
halocarbons,  aromatics,  pesticides,  and  others; 

5.  Drilling,  soil  sampling,  and  geologically  logging  5  borings  to  a  depth  of 
20  feet  at  Site  15  (storm  drain  gully)  and  4  borings  to  a  depth  of  20  feet 
at  Site  20  (existing  fire  training  area); 

6.  Analyzing  selected  soil  samples  from  both  sites  for  the  organic  parameters 
and  oil  and  grease;  and 

7.  Preparing  this  report,  which  presents  our  findings. 

Field  work  began  on  28  Oct  83  and  was  completed  on  9  Nov  83. 

C.  BRIEF  HISTORY  OF  NELLIS  AFB  AND  WASTE  DISPOSAL  OPERATIONS 

The  site  on  which  Nellis  AFB  is  located  (see  Plate  1)  was  used  for  flight 
operations  beginning  in  1929,  when  it  consisted  of  dirt  runways  and  a  few  buildings. 
In  1940,  the  City  of  Las  Vegas  purchased  and  improved  the  site  for  training  civilian 
pilots  and  offered  it  to  the  Army  Air  Corps  later  that  year  for  gunnery  training. 
Since  1940,  the  base  has  functioned  as  a  gunnery  school,  training  pilots  in  all  phases 
of  fighter  gunnery.  Nellis  AFB  is  currently  the  largest  base  in  the  Tactical  Air 
Command. 

Potentially  hazardous  wastes  have  been  generated  at  Nellis  AFB  from  activities 
involving  vehicle  and  aircraft  maintenance,  ground  support  equipment  maintenance, 
and  aircraft  corrosion  control.  Pest  control  laboratory  operations,  fuel  analyses, 
nuclear  weapon  assembly,  and  a  small  plating  operation  have  also  created  potentially 
hazardous  wastes  (CH2M  Hill,  1982).  The  wastes  have  included  solvents  and  paint 
strippers  such  as  trichloroethane,  trichloroethene,  methyl  ethyl  ketone,  toluene, 
PD-680  (safety  solvent),  and  carbon  tetrachloride.  Pesticides  and  herbicides  that 
have  been  applied  and  disposed  of  at  the  base  include  diazinon,  malathion,  chlordane, 
krovar,  paraquat,  princep,  DDT,  and  lindane.  Other  wastes  include  waste  oils, 
hydraulic  fluid,  waste  battery  acid,  fuels,  and  grease. 

Prior  to  about  1970,  wastes  generated  at  Nellis  AFB  were  disposed  of  in  the 
sanitary  sewer,  base  landfills,  or  were  burned  in  fire  training  exercises.  Essentially 
all  the  maintenance  shops  discharged  their  wastes,  including  solvents  and  oil  and 
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grease,  into  the  sanitary  sewer  system,  and  the  wastes  underwent  secondary 
treatment  at  one  of  the  two  base  sewage  treatment  plants.  The  original  wastewater 
treatment  plant  was  located  just  west  of  the  midpoint  of  the  runway  and  was 
operated  between  1940  and  1952.  The  plant  used  trickling  filters  and  discharged  the 
effluent  into  the  storm  drain  gully,  which  carried  the  effluent  to  the  landfill  south 
of  the  golf  course  (see  Plate  2).  The  second  sewage  treatment  plant  was  operated 
between  1952  and  1971  and  utilized  a  primary  clarifier  and  trickling  filter  system 
for  secondary  treatment.  The  effluent  was  placed  in  percolation  ponds  for  oxidation 
and  evaporation  or  used  to  irrigate  the  golf  course.  Digester  sludge  was  used  as  a 
soil  conditioner  in  various  parts  of  the  base.  Solid  wastes  from  the  maintenance 
shops  and  waste  pesticides  and  herbicides  were  dumped  in  the  base  landfills  prior  to 
the  early  1970s.  Fire  training  activities  consumed  most  of  the  waste  petroleum  oil 
and  lubricants  between  the  early  1950s  and  the  mid-1970s. 

Since  about  1970,  potentially  hazardous  wastes  such  as  solvents  and  pesticides 
have  been  reclaimed  and  containerized,  and  oil/water  separators  have  been  installed 
on  shop  drains.  Sanitary  wastes  have  been  discharged  to  a  Clark  County  regional 
wastewater  treatment  plant  since  1972.  Only  clean  fuels  have  been  used  recently 
for  fire  training,  and  the  soil  in  the  fire  training  pit  is  periodically  scraped  up  and 
spread  on  the  surrounding  area  to  allow  for  biological  degradation. 

D.  DESCRIPTION  OF  SITES 

CH2M  Hill  (1982)  identified  33  sites  within  Nellis  AFB  at  which  potentially 
hazardous  wastes  were  generated,  disposed  of,  or  used  in  some  activity.  Each  site 
was  rated  on  the  basis  of  potential  contamination  and/or  surface  or  subsurface 
migration  of  the  wastes.  Sixteen  of  the  33  sites  received  priority  ranking,  and  the 
remaining  sites  were  judged  not  to  warrant  further  investigation.  A  scope  of  work 
was  issued  under  Contract  F33615-83-D-4002  for  Phase  II,  Stage  1  investigations  at 
the  following  five  sites: 

Site  1  -  Main  Base  Landfill 

Site  17  -  Former  STP  Percolation  Ponds 

Site  24  -  Fuel  Tank  Sludge  Disposal  Area 

Site  15  -  Storm  Drain  Gully 

Site  20  -  Existing  Fire  Training  Area 

These  sites  are  shown  on  Plate  2  and  are  described  below: 

1.  Site  1  -  Base  Landfill 


Site  1  occupies  about  150  acres  in  the  southernmost  part  of  Nellis  AFB, 
along  with  Sites  17  and  24.  It  has  been  the  base  landfill  since  1942 
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except  for  the  period  from  1968  to  1974.  All  types  of  solid  wastes 
generated  by  the  base  have  been  dumped  here,  along  with  potentially 
hazardous  wastes  including  solvents,  paint  thinner,  pesticides,  waste  oil 
and  grease,  and  fuels.  Both  trench  and  area  fill  techniques  have  been 
used  at  the  site,  and  the  fill  was  burned  regularly  until  the  mid-1960s 
(CH2M  Hill,  1982).  The  storm  drain  gully,  part  of  which  comprises 
Site  15,  also  runs  through  the  landfill.  Site  1  currently  serves  as  the 
main  base  landfill. 


Site  17  -  Former  STP  Percolation  Ponds 

The  base  wastewater  treatment  plant  was  operated  at  Site  17  from  1952 
until  1972,  when  the  base  sanitary  sewer  system  was  connected  to  the 
county  wastewater  treatment  plant.  The  base  plant  provided  secondary 
treatment  and  discharged  the  effluent  to  percolation  ponds  and  to  the 
golf  course  irrigation  system.  This  site  is  being  investigated  because  of 
the  potential  for  contaminant  migration.  The  principal  contaminants  are 
expected  to  be  trace  organic  chemicals  and  heavy  metals  due  to  the 
disposal  of  shop  wastes  to  the  sanitary  sewer  system,  and  nitrate 
contamination  from  seepage  of  secondary  effluent  from  the  ponds. 

Site  24  -  Fuel  Tank  Sludge  Disposal  Area 

Site  24  is  located  south  of  the  golf  course  and  north  of  the  landfill  at 
Site  1.  This  area  may  have  received  wastewater  treatment  plant  sludge 
and  leaded  fuel  storage  tank  cleaning  sludge  at  any  time  between  1942 
and  1972.  Since  1951,  as  many  as  25,000  gallons  of  jet  fuel  and  leaded 
gasoline  sludge  have  been  landfilled  (CH2M  Hill,  1982). 

Site  15  -  Storm  Drain  Gully 

The  storm  drain  gully  runs  south  from  the  site  of  the  original  wastewater 
treatment  plant  past  the  west  side  of  the  golf  course  and  into  the  landfill 
(Site  1).  No  shop  drains  have  ever  been  connected  to  the  gully,  but  it 
does  receive  potentially  hazardous  wastes  in  runoff  from  the  flight  line. 
CH2V1  Hill  (1982)  also  observed  waste  fuel  and  hydraulic  fluid  in  the 
gully.  An  effluent  containing  solvents  and  other  maintenance  shop  wastes 
was  discharged  into  a  gully  prior  to  1952  from  the  original  wastewater 
treatment  plant. 


5.  Site  20  -  Existing  Fire  Training  Area 

Fire  training  has  been  conducted  at  Site  20  since  the  early  1950s, 
although  only  clean  fuels  have  been  burned  since  the  late  1970s.  As 
many  as  10,000  gallons  of  waste  petroleum,  oil,  and  lubricants  were 
burned  per  month  prior  to  1972.  This  volume  decreased  to  300  gallons 
per  month  after  1972  because  most  of  the  wastes  were  disposed  of  off 
site.  The  surficial  soils  of  Site  20  are  periodically  scraped  off  and  mixed 
with  surrounding  soils  to  allow  biological  decomposition  of  the  petroleum- 
based  waste. 

E.  IDENTIFICATION  OF  POLLUTANTS  SAMPLED 

Based  on  the  wastes  present  in  the  above  sites,  potential  contaminants  would 
include  the  chlorinated  and  brominated  hydrocarbons  (halocarbons),  aromatic 
hydrocarbons,  pesticides,  and  other  parameters  listed  in  Table  1.  Ground  water 
samples  from  the  monitor  wells  and  all  the  base  wells  except  6  and  14  were 
analyzed  for  all  the  parameters  in  Table  1.  Nitrate,  phenol,  and  DDT  isomers  have 
been  deleted  from  the  analyses  for  wells  6  and  14.  Soil  samples  have  been  analyzed 
for  halocarbons,  aromatics,  and  oil  and  grease. 

F.  IDENTIFICATION  OF  THE  FIELD  TEAM 

The  field  work  required  for  Phase  II,  Stage  1  was  accomplished  by  Mr.  John 
Dudley,  Hydrogeologist,  who  supervised  the  monitor  wells.  Mr.  Thomas  Lee, 
Geotechnical  Engineer,  supervised  the  soil  sampling  activities.  Appendix  F  contains 
a  description  of  the  qualifications  of  these  personnel. 
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TABLE  2 


PARAMETERS,  LIMITS  OF  DETECTION  FOR  SOIL  AM)  GROUM)  MATER  ANALYSES, 
AM)  MATER  QUALITY  CRITERIA _ 


CONSTITUENT 


LIMIT  OF 
DETECTION,  SOIL 


LIMIT  OF 

DETECTION,  MATER 


MATER  QUALITY 
CRITERIA 


Puroeable  Halocarbons  and  Aromatics 


Chloromethane 

0.01 

0.5 

— 

Bromomethane 

0.01 

0.5 

— 

Dichlorodifluorome thane 

0.01 

0.5 

— 

Vinyl  Chloride 

0.01 

0.5 

— 

Chloroethane 

0.01 

0.5 

— 

Methylene  Chloride 

0.01 

0.5 

— 

Trichlorofluorome thane 

0.01 

0.5 

*— 

1 , 1-Dichloroethene 

0.01 

0.1 

— 

1 , 1-Dichloroethane 

0.01 

0.1 

— 

T  rans-1, 2-dichloroethene 

0.01 

0.1 

— 

Chloroform 

0.01 

0.1 

— 

1,2-Dichloroethane 

0.01 

0.1 

— 

1,1, 1-Trichloroethane 

0.01 

0.1 

— 

Carbon  Tetrachloride 

0.01 

0.1 

— 

Bromodichloromethane 

0.01 

O.l 

— 

1 , 2-Dichloropropane 

0.01 

0.1 

— 

T  rans-1 , 3-dichloropropene 

0.01 

0.5 

— 

T  richloroethene 

0.01 

0.1 

— 

Dibromochlorome thane 

0.01 

0.5 

— 

1,1,2-Trichloroethane 

0.01 

0.1 

— 

Cis-l, 3-dichloropropene 

0.01 

0.5 

— 

2-Chloroethylvinylether 

0.01 

1.0 

— 

Bromoform 

0.01 

0.1 

— 

1,1,2, 2-T  etrachloroethane 

0.01 

0.5 

— 

1, 1,2,2-Tetrachloroethene 

0.01 

0.5 

_ 

Chlorobenzene 

0.01 

0.1 

— 

1 , 2-Dichlorobenzene 

0.01 

0.5 

_ 

1 , 3-0ichlorobenzene 

0.01 

0.5 

_ 

1 ,4-Dichlorobenzene 

0.01 

0.5 

— 

Ethyl  Benzene 

0.01 

0.5 

— 

Benzene 

0.01 

0.5 

_ 

Toluene 

0.01 

0.5 

— 

Pesticides  (pq/L) 

Aldrin 

NA 

0.01 

_ 

Oieldrin 

w 

0.01 

_ 

Chlordane 

NA 

0.1 

_ 

DDT  isomers 

NA 

0.01 

_ 

Endrin 

NA 

0.01 

1  pg/L 

Endrin  Aldehyde 

W 

0.01 

Heptachlor 

NA 

0.01 

— 

Lindane 

NA 

0.01 

4  pg/L 

Others  (mq/L) 

Lead 

0.01 

0.05  mg/L 

Nitrate  (as  N) 

0.02 

10.0  mg/L 

Oil  and  grease 

0.05  mg/g 

0.5 

_ 

Phenol 

NA 

0. 005 

_ 

Source:  Federal  Register,  November  28,  1980 
‘Primary  drinking  water  standard. 

NA  =  Not  analyzed 
mg/L  :  milligrams  per  liter 
pg/L  s  micrograms  per  liter 
mg/g  =  milligrams  per  gram 
pg/g  =  micrograms  per  gram 


0.  ENVIRONMENTAL  SETTING 


A.  PHYSICAL  GEOGRAPHY 

Nellis  AFB  is  located  in  Clark  County,  Nevada,  8  miles  northeast  of  the  City 
of  Las  Vegas  and  approximately  10  miles  northwest  of  Lake  Mead.  Land  surface 
elevations  range  from  about  1,900  feet  above  mean  sea  level  at  the  northern 
boundary  of  the  base  to  approximately  1,800  feet  at  the  southern  boundary. 

Nellis  AFB  is  situated  in  the  northeastern  portion  of  the  Las  Vegas  Valley, 
which  is  bordered  by  the  Las  Vegas  Range  and  the  Sheep  Range  to  the  north,  the 
River  Mountains  to  the  east,  the  Spring  Mountains  to  the  west,  and  the  McCullough 
Range  to  the  south.  This  area  typifies  the  physiography  of  the  Basin  and  Range 
Province,  in  which  mountain  ranges  are  separated  by  desert  valleys. 

The  low-relief  surface  of  the  Las  Vegas  Valley  was  formed  by  stream  erosion 
of  the  surrounding  mountains  and  deposition  of  the  sediments  in  coalescing  alluvial 
fans  in  the  basin.  The  topography  of  the  Nellis  AFB  area  generally  slopes  to  the 
southwest.  Numerous  small  gullies  and  washes  drain  the  area  in  a  southerly 
direction.  Surface  runoff  in  the  immediate  vicinity  of  the  base  drains  to  the  south, 
where  it  subsequently  joins  the  Las  Vegas  Wash  draining  to  the  southeast. 

The  average  annual  precipitation  at  the  base  is  3.8  inches,  and  it  is  evenly 
distributed  throughout  the  year.  Mean  monthly  temperatures  range  from  a  low  of 
45°F  in  January  to  a  high  of  91°F  in  July.  Annual  average  lake  evaporation  in  the 
vicinity  of  the  base  is  72  inches  (CH2M  Hill,  1982). 

B.  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 

The  Las  Vegas  Valley  is  a  structural  basin  containing  both  consolidated  and 
unconsolidated  rock.  The  division  of  the  principal  lithologic  units  in  this  report 
follows  that  of  Harrill  (1976),  in  which  there  are  two  major  lithologic  groups  based 
on  hydrologic  properties.  One  group  consists  of  unconsolidated  and  semiconsolidated 
sediments  that  were  eroded  from  the  surrounding  mountains  and  deposited  in  the 
valley  as  it  subsided  due  to  faulting.  The  second  group  is  composed  of  the 
consolidated  rocks  that  underlie  the  valley  fill  and  occur  in  the  mountains. 

The  consolidated  rocks  consist  of  sedimentary,  metamorphic,  and  igneous  rocks 
of  Precambrian  to  Tertiary  age.  These  units  generally  have  low  porosity  and 
permeability  and  probably  do  not  transmit  water  except  where  fractures  occur. 
There  is  no  evidence  of  significant  hydrologic  connections  between  the  consolidated 
rocks  and  the  principal  aquifers  in  the  valley  fill.  Plate  3  shows  the  general 
geology  of  the  region. 


The  valley  fill  is  composed  of  the  Tertiary  Muddy  Creek  Formation  and 
Quaternary  alluvium.  The  Muddy  Creek  Formation,  approximately  4,000  feet  thick, 
overlies  the  consolidated  rock  units  and  consists  of  silt,  clay,  fine  sand,  and  some 
lenses  of  pebble  conglomerate.  Quaternary  alluvium  is  composed  of  gravel,  silt, 
sand,  and  clay  deposited  in  alluvial  fans  and  lake  beds.  The  valley  fill  sediments 
are  the  primary  source  of  ground  water  in  the  Las  Vegas  Valley. 

As  reported  by  Harrill  (1976)  and  Kaufmann  (1976),  the  valley  fill  can  be 
divided  into  two  hydrologic  units:  the  near-surface  aquifer  or  shallow  ground  water 
system,  and  the  deeper  artesian  aquifer  system.  The  shallow  ground  water  system  is 
maintained  by  upward  leakage  through  semiconfining  deposits  above  the  artesian 
aquifers  and  is  also  recharged  by  precipitation,  irrigation  return  flows,  and  septic 
tank  and  sewage  treatment  plant  effluents.  Precipitation  is  only  a  negligible  source 
of  recharge  because  of  the  high  evaporation  rate.  The  near-surface  aquifer  ranges 
up  to  about  200  feet  thick  and  consists  of  clay  and  silt  with  discontinuous  layers  of 
sand,  gravel,  and  caliche.  Depths  to  shallow  ground  water  range  from  a  few  feet  to 
approximately  100  feet  below  ground.  The  shallow  ground  water  surface  generally 
slopes  toward  the  east  and  discharges  into  the  Las  Vegas  Wash  along  the  east  side 
of  the  valley. 

The  principal  artesian  aquifers  are  generally  between  450  and  700  feet  in 
depth,  especially  in  the  western  part  of  the  valley  (Kaufmann,  1976).  A  deeper 
aquifer,  between  700  and  about  1,100  feet  deep,  is  tapped  to  a  lesser  extent  by  the 
valley  wells.  The  quantities  of  sand  and  gravel  decrease  from  west  to  east,  and 
wells  in  the  eastern  part  of  the  valley  yield  correspondingly  less  water  than  wells  in 
the  western  part  of  the  valley.  Transmissivities  in  wells  of  the  Las  Vegas  Valley 
Water  District  in  the  western  part  of  the  valley  range  from  240,000  to 
310,000  gallons  per  day  per  foot  (gpd/ft),  while  wells  5  miles  west  of  Nellis  AFB  at 
the  Craig  Road  Well  Field  showed  aquifer  transmissivities  of  30,000  to  40,000  gpd/ft 
(Malmberg,  1965).  Wells  installed  at  Nellis  AFB  in  the  eastern  part  of  the  valley 
indicate  transmissivities  of  approximately  4,300  to  14,000  gpd/ft  based  upon  specific 
capacities  of  the  wells.  Depth  to  potentiometrio  surface  in  the  artesian  aquifers  is 
highly  variable,  ranging  up  to  100  feet  below  ground.  In  other  words,  deep  wells 
drilled  into  the  deep  aquifer  will  strike  major  aquifer  zones  between  450  and 
700  feet  deep.  This  pressurized  aquifer  water  will  rise  in  the  well  to  approximately 
100  feet  below  surface.  The  potentiometric  surface  of  the  artesian  aquifer  generally 
slopes  toward  the  southeast,  except  for  local  variations  due  to  pumping. 
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C.  GENERAL  HYDROGEOLOGY 


Nellis  AFB  is  located  in  the  eastern  part  of  the  valley,  where  the  basin 
sediments  contain  higher  fractions  of  clay  and  silt  than  western  and  central  valley 
locations.  Two  hydraulically  connected  aquifer  zones  similar  to  the  rest  of  the 
valley  are  recognized  beneath  the  base.  The  base  production  wells  are  completed  up 
to  1,000  feet  below  ground,  where  artesian  conditions  prevail.  Shallow  ground  water 
within  about  100  feet  of  ground  surface  also  exists  beneath  the  base. 

1.  Artesian  Ground  Water  System  at  Nellis  AFB 

Logs  of  the  base  production  wells  show  that  the  sediments  beneath  the  base 
consist  of  clay  with  occasional  layers  of  sand  or  gravel  up  to  about  20  feet  thick. 
Ground  water  in  the  permeable  layers  is  under  artesian  pressure  and  is  the  source  of 
water  for  the  base  water  supply  wells.  Typically,  the  well  casing  is  perforated  over 
most  of  its  length  in  order  to  intercept  water  from  as  many  permeable  layers  as 
possible.  Transmissivities  estimated  from  specific  capacities  measured  in  base  wells 
of  the  water- producing  layers  range  from  4,300  to  14,000  gpd/ft.  This  range  is 
about  1/10  of  the  transmissivities  measured  in  western  and  central  portions  of  the 
valley.  Drillers'  well  logs  and  completion  reports  are  provided  in  Appendix  A  and 
summarized  in  Table  2. 

Water  level  records  are  available  for  several  base  wells.  Water  levels  were  at 
about  50  feet  below  ground  in  base  wells  installed  in  the  early  1950s  and  were  at 
60  to  70  feet  below  ground  in  base  wells  installed  in  the  1960s.  Since  installation, 
water  levels  have  declined  30  to  60  feet  in  the  base  wells,  as  shown  on  Plate  4. 
The  decline  reversed  during  the  late  1970s,  when  the  base  reduced  its  ground  water 
pumpage  by  purchasing  Lake  Mead  water  from  the  Southern  Water  Supply  System  of 
the  Southern  Nevada  Water  Supply  Project  (Phase  I)  (Patt,  1976).  The  water  levels 
rose  as  much  as  20  feet  between  1977  and  1982,  although  water  levels  measured 
during  Phase  II,  Stage  1  were  at  1977  levels.  Plate  5  shows  regional  water  level 
contour  maps  for  the  principal  aquifers  for  1973  and  1975. 

The  local  potentiometric  surface  of  the  deep  aquifer  on  8  Nov  83  is  shown  on 
Plate  4.  Pumping  from  wells  11,  12,  and  13  has  apparently  created  a  cone  of 
depression  centered  near  well  13,  as  shown  by  the  nearly  30-foot  difference  between 
the  water  level  elevations  measured  in  wells  13  and  14.  These  ground  water  levels 
represent  a  gradient  of  about  40  feet  per  mile,  which  is  slightly  steeper  than  the 
30-foot-per-mile  gradient  shown  on  Plate  5  for  the  regional  potentiometric  surface. 
Well  7  had  been  out  of  service  for  6  months  prior  to  measuring,  and  it  appears  that 
well  14  is  also  out  of  service  or  is  not  pumped  often.  The  transmissivity  indicated 
by  well  14  is  relatively  low  (4,300  gpd/ft),  and  pumping  would  create  a  noticeable 
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PLATE  4 


cone  of  depression.  The  highest  water  levels  were  in  wells  7  and  14  and  create  a 
gradient  to  the  southeast,  which  conforms  with  the  regional  artesian  ground  water 
system  gradient. 

Based  on  analyses  of  ground  water  samples  from  base  wells  1,  2,  4,  6,  and  7, 
covering  the  years  between  1954  and  1981,  ground  water  used  by  the  base  has 
always  been  of  relatively  good  quality  (Kaufmann,  1976;  CH2M  Hill,  1982).  The 
ground  water  is  very  hard,  although  concentrations  of  total  dissolved  solids  and 
major  anions  and  cations  are  low.  Only  one  analysis  included  trace  metals,  and  all 
the  concentrations  except  arsenic  were  below  primary  drinking  water  standards 
(well  4,  on  17  Sep  81).  None  of  the  analyses  included  any  organic  constituents. 

2.  Shallow  Ground  Water  System  at  Nellis  APB 

Logs  of  19  domestic  wells  located  in  the  northern  half  of  Section  21  (T20S, 
R62E)  immediately  south  of  the  base  were  obtained  from  the  Nevada  Department  of 
Water  Resources  to  provide  information  about  the  shallow  ground  water  system  in 
the  vicinity  of  the  base.  The  logs  (see  Appendix  A)  show  that  the  upper  200  feet 
of  sediments  consist  primarily  of  clay  with  varying  fractions  of  sand,  gravel,  and 
caliche.  Depth  to  shallow  ground  water  shown  on  the  logs  ranges  from  35  to 
90  feet  below  ground,  and  well  yields  given  on  the  logs  range  from  40  to 
200  gallons  per  minute,  (gpm).  The  logs  are  summarized  in  Section  G  and  Table  3. 

Despite  the  low  permeability  of  the  sediments,  there  is  some  degree  j 
hydraulic  communication  between  the  deep  artesian  aquifer  and  shallow  ground  water. 
Shallow  ground  water  is  recharged  by  upward  flow  from  deeper  artesian  ground 
water,  along  with  infiltration  of  surface  water  such  as  golf  course  irrigation  and 
seepage  from  the  former  base  sewage  treatment  plant  percolation  ponds  when  they 
were  in  operation.  To  investigate  the  relationship  between  the  shallow  ground  water 
system  and  the  artesian  ground  water  below,  static  water  levels  measured  at  the 
time  of  installation  of  the  19  domestic  wells  were  plotted  on  Plate  4.  The  water 
levels  declined  from  30  to  50  feet  below  ground  in  the  1950s  to  90  feet  below 
ground  in  1976,  paralleling  the  decline  in  base  well  water  levels.  The  trend  shows 
that  as  artesian  water  levels  declined,  recharge  to  the  shallow  ground  water  system 
also  decreased  and  lowered  shallow  ground  water  levels.  It  is  possible  that  lowering 
of  the  artesian  water  levels  below  shallow  ground  water  levels  by  pumping  induced 
the  shallow  ground  water  to  drain  downward  into  the  deep  aquifer.  The  cone  of 
depression  produced  in  the  potentiometric  surface  of  the  artesian  aquifer  by  pumping 
would  locally  reverse  the  hydraulic  gradient  between  the  deep  and  the  shallow 
aquifer,  causing  ground  water  to  move  downward  in  response  to  the  downward 
gradient  instead  of  upward,  which  is  the  natural  condition. 


The  water  levels  shown  on  Plate  4  also  suggest  that  infiltration  from  the 
former  percolation  ponds  (Site  17)  had  little  effect  on  shallow  ground  water  levels 
south  of  the  base.  The  effect  of  the  infiltration  would  have  been  to  maintain 
uniform  shallow  ground  water  levels  after  1952,  followed  by  a  sharp  decline  after 
1972  when  the  ponds  were  abandoned.  No  such  decline  is  noted  on  Plate  4.  It  is 
conceivable  that  pumping  the  base  wells  created  northerly  gradients  in  the  shallow 
ground  water  system,  and  seepage  from  the  ponds  migrated  north  toward  the  base 
wells.  This  would  explain  why  no  effect  from  the  infiltration  was  observed  in 
shallow  ground  water  levels  south  of  the  base. 

No  historic  information  is  available  on  shallow  ground  water  quality  beneath  the 
central  part  of  the  base;  however,  elevated  nitrate  concentrations  in  shallow  ground 
water  south  of  the  base  are  described  in  Section  E. 

D.  SITE-SPECIFIC  GEOLOGY  AND  HYDROGEOLOGY 

This  section  presents  the  results  of  surface  and  subsurface  investigations 
conducted  during  Phase  II,  Stage  1  at  Sites  1,  17,  24,  15,  and  20  at  Nellis  AFB. 
The  field  program  is  described  in  Section  III,  and  the  results  of  chemical  analyses 
are  presented  in  Section  IV. 

1.  Sites  1,  17,  and  24 

These  sites  comprise  the  base  landfill,  forme"  STP  percolation  ponds,  and  fuel 
tank  sludge  disposal  area,  respectively,  and  are  considered  as  a  single  area  because 
of  their  close  proximity  to  each  other  (see  Plate  2).  Three  monitor  wells  were 
installed  to  a  depth  of  120  feet  along  the  southern  end  of  the  landfill,  as  shown  on 
Plate  2.  Based  on  the  results  of  the  IRP  Records  Search,  it  was  believed  that  the 
monitor  wells  would  be  downgradient  from  Sites  1,  17,  and  24.  Samoles  collected 
while  drilling  the  wells  consisted  of  gray  and  brown  clay  with  varying  fractions  of 
sand  and  silt  (see  monitor  well  logs  in  Appendix  A).  Ground  water  levels  ranged 
from  79.3  to  92.2  feet  below  ground  in  November  1983.  Water  level  recovery  tests 
conducted  in  the  monitor  wells  yielded  a  transmissivity  of  about  200  gpd/ft 
(Appendix  L),  which  is  low  but  typical  for  clayey  sediments. 

The  configuration  of  the  three  monitor  wells,  in  a  virtual  straight  line,  makes 
it  very  difficult  to  define  the  attitude  of  the  shallow  ground  water  surface.  A 
strict,  geometric  interpretation  of  the  shallow  ground  water  level  measurements  in 
the  three  monitor  wells  results  in  a  west  to  southwest  gradient,  unlike  the  regional 
shallow  ground  water  surface,  which  slopes  toward  the  southeast  (Plate  6).  However, 
it  is  more  likely  that  the  shallow  ground  water  gradient  slopes  north  or  northwest. 
As  previously  discussed,  shallow  ground  water  levels  appear  to  be  affected  by 
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PLATE  6 


pumpage  from  the  artesian  aquifer  by  base  wells.  If  so,  a  cone  of  depression 
created  by  pumping  the  base  wells  would  form  a  northeast-trending,  trough-like 
depression  in  the  shallow  ground  water  surface  that  encompasses  the  area  between 
base  wells  11,  12,  and  13.  DM-1,  DM-2,  and  DV1-3  are  located  in  a  line 
perpendicular  to  the  southeastern  flank  of  the  depression,  which  is  reflected  by  the 
increasing  depth  to  water  from  east  to  west  (DM-3  to  DVi-l).  Net  shallow  ground 
water  movement  would  be  toward  the  center  of  the  depression  near  well  13. 
Therefore,  it  is  likely  that  shallow  ground  water  levels  are  deeper  north  of  the 
landfill  than  south  of  the  landfill  where  the  monitor  wells  have  been  installed. 
However,  a  shallow  monitor  well  would  have  to  be  installed  in  that  area  to  confirm 
if  a  northward  hydraulic  gradient  in  the  shallow  ground  water  system  exists. 
Another  consequence  of  the  effects  of  pumping  the  base  wells  is  that  shallow  ground 
water  elevations  are  probably  higher  than  the  artesian  water  level  elevations  in  the 
vicinity  of  base  wells  11,  12,  and  13  and  create  a  downward  hydraulic  gradient  from 
the  shallow  ground  water  system  to  the  artesian  ground  water  system.  This  is 
significant  because  a  downward  gradient  would  provide  impetus  for  contaminants  to 
migrate  to  the  aquifer. 

Ground  water  samples  were  collected  from  the  three  monitor  wells  and  base 
wells  6,  11,  12,  13,  and  14,  and  the  analyses  are  discussed  in  Section  IV.  HNU  and 
explosimeter  readings  were  always  less  than  1  unit. 

2.  Site  15 

The  storm  drain  gully,  designated  as  Site  15,  is  located  near  the  southwest  end 
of  the  runway,  as  shown  on  Plates  2  and  7.  The  ditch  is  approximately  5  feet  deep 
and  aoproximately  8  feet  wide  at  the  bottom.  The  side  slopes  of  the  ditch  range 
from  3:1  to  5:1,  horizontal:vertical.  In  general,  the  ditch  drains  toward  the  south 
and  ultimately  terminates  in  the  landfill  south  of  the  golf  course.  The  surface  of 
the  ditch  is  covered  with  grass  and  small  scrubs,  and  water  ponds  in  spot  locations. 

The  subsurface  soil  conditions  at  the  storm  drain  gully  were  investigated  by 
drilling  a  total  of  five  borings  to  depths  of  20  feet  below  the  existing  ground 

surface  along  the  bottom  of  the  ditch  at  locations  shown  on  Plate  7.  The  logs  of 

borings  are  presented  in  Appendix  A. 

In  general,  the  subsurface  soils  in  the  storm  drain  gully  consist  of  clayey  to 
fine  sandy  soil  with  varying  amounts  of  silt  and  occasional  pockets  of  caliche, 

vloisture  contents  ranged  from  moderately  moist  (11  to  19  percent)  near  the  surface 

to  very  moist  (21  to  28  percent)  at  depth.  No  ground  water  was  encountered  in  any 
of  the  borings.  HNU  and  explosimeter  readings  were  always  less  than  1  unit. 


The  existing  fire  training  area,  designated  as  Site  20,  is  located  at  the  east 
side  of  the  runway,  as  shown  on  Plates  2  and  7.  In  general,  the  s  *e  consists  of 
clayey  sandy  soil  covered  with  occasional  grass  and  scrub.  A  two-story  brick  house 
and  several  steel  cylindrical  storage  tanks  are  structures  set  on  fire  during  training 
sessions.  Surface  runoff  from  the  site  is  collected  by  a  small  ditch  located  along 
the  eastern  boundary  of  the  fire  training  area  that  continues  south  past  the 
boundary  of  the  base. 

The  subsurface  soil  conditions  at  the  fire  training  area  were  investigated  by 
drilling  a  total  of  four  borings  to  20  feet  below  the  existing  ground  surface  at 
locations  shown  on  Plate  7.  The  logs  of  borings  are  presented  in  Appendix  A. 

The  soils  underlying  the  fire  training  area  are  predominantly  clayey  silt  and 
fine  sandy  clay.  Moisture  contents  range  from  moderately  to  slightly  moist  (6.6  to 
14  percent)  near  the  surface  to  very  slightly  moist  (<5  percent)  at  depth.  No  ground 
water  was  encountered  in  any  of  the  borings.  HNU  and  explosimeter  readings  were 
always  less  than  1  unit. 

E.  HISTORIC  GROUND  WATER  PROBLEMS 

This  section  describes  two  historic  ground  water  problems  that  have  occurred  in 
the  vicinity  of  the  base:  elevated  nitrate  levels  south  of  the  base,  and  land 
subsidence  due  to  ground  water  depletion. 

Kaufmann  (1976)  investigated  elevated  nitrate  concentrations  in  private  wells 
south  of  the  landfill  (see  Plate  2).  Nitrate  concentrations  ranged  as  high  as 
22  milligrams  per  liter  as  nitrogen  (mg/L  as  N)  in  wells  within  1  mile  of  the 
southern  boundary  of  the  base.  The  primary  drinking  water  standard  for  nitrate  is 
10  mg/L  as  N.  CH2M  Hill  (1982)  showed  one  analysis  from  a  USGS  well  located  in  a 
trailer  park  immediately  south  of  the  base.  The  sample,  collected  21  Oct  81, 
contained  18  mg/L  as  N,  290  mg/L  chloride,  1,200  mg/L  sulfate,  and  2,430  mg/L 
total  dissolved  solids  (CH2M  Hill,  1982).  These  concentrations  are  on  the  order  of 
10  times  higher  than  those  in  ground  water  from  base  wells.  According  to  Kaufmann 
(1976),  the  degradation  of  the  shallow  ground  water  has  been  caused  by  southward 
(downgradient)  migration  of  contaminants  from  the  landfill  and  from  the  former 
wastewater  treatment  plant.  Percolation  ponds  (Site  17)  were  located  in  the  middle 
of  the  landfill  area.  Although  there  are  also  septic  tanks  in  the  vicinity  of  the 
well,  Kaufmann  (1976)  believed  the  percolation  ponds  were  the  source  because  the 
nitrate  levels  in  domestic  wells  were  higher  than  the  range  observed  in  domestic 
wells  near  other  areas  of  septic  tanks  in  the  Las  Vegas  metropolitan  region. 


Kaufmann  (1976)  reported  analyses  from  12  domestic  wells  within  a  mile  of  the 
southern  boundary  of  the  base,  and  four  of  the  analyses  showed  nitrate 
concentrations  in  excess  of  10  mg/L  as  N. 

The  Las  Vegas  Valley  has  experienced  rapid  development  since  1954,  along  with 
increasing  ground  water  demands.  A  general  decline  of  ground  water  levels  in  the 
principal  artesian  aquifers  has  occurred  throughout  the  valley,  especially  in  the 
vicinity  of  the  pumping  centers  located  in  the  western  and  central  portions  of  the 
basin.  Land  subsidence  in  the  Las  Vegas  Valley  is  due  to  the  declining  hydraulic 
head  and  resulting  dewatering  and  compaction  of  fine-grained  aquifer  materials. 
Subsidence  of  almost  2  feet  was  recorded  near  major  pumping  centers  in  the  Las 
Vegas  Valley  from  1963  to  1972.  Nellis  AFB  has  experienced  approximately  £  foot 
of  total  subsidence  (CH2M  Hill,  1982).  Subsidence  cracks  and  fissures  have  also 
developed  in  the  alluvium  in  some  parts  of  the  valley.  Such  cracks  may  provide 
conduits  for  rapid  movement  of  contaminants  to  the  water  table;  however,  no  such 
cracks  are  known  to  exist  near  any  of  the  disposal  sites  at  Nellis  AFB  (CH2.V1  Hill, 
1982). 

F.  LOCATIONS  OF  WELLS  ON  AND  OFF  BASE 

Drilling  logs  and  well  construction  information  were  collected  for  several  of  the 
base  production  wells  and  for  19  domestic  wells  located  in  the  northeastern  quarter 
of  Section  21  immediately  south  of  the  base.  Plate  2  shows  the  locations  of  the 
base  wells,  and  they  are  summarized  in  Table  2.  The  domestic  wells  are  summarized 
in  Table  3. 

A  well  inventory  of  domestic  wells  located  in  areas  adjacent  to  Sites  1,  15,  17, 
and  24  was  conducted  at  the  Las  Vegas  office  of  the  Nevada  State  Engineer.  The 
inventory  included  wells  located  in  Township  20  south,  Range  62  east,  Sections  15, 
21,  and  22.  Section  15  is  located  east  of  the  disposal  sites,  Section  21  is  to  the 
south  and  southwest  of  the  sites,  and  Section  22  is  located  southeast  of  the  sites. 

No  records  of  private  wells  were  found  in  Section  15,  and  approximately  350 
well  records  were  found  in  Section  21.  Records  of  six  private  wells  were  on  file  in 
Section  22,  all  of  which  were  in  the  southern  half  of  the  section  and  greater  than 
i  mile  from  the  base.  Therefore,  the  wells  located  in  Section  21  provide  the  most 
information  for  the  purposes  of  this  report.  Nineteen  representative  well  records, 
including  well  logs,  were  selected  from  the  northeast  quarter  of  Section  21  and  are 
included  in  Appendix  A  and  summarized  on  Table  3.  These  wells  are  directly  south 
and  within  1  mile  of  the  southern  base  boundary  south  of  the  golf  course.  Viost  of 
these  wells  were  drilled  as  private  domestic  supply  wells  and  were  completed  in  the 
shallow  ground  water  system  less  than  250  feet  below  ground.  The  wells  were 
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A.  FIELD  PROGRAM  DEVELOPMENT 

The  field  portion  of  this  study  consisted  of: 

1.  Drilling,  constructing,  and  developing  three  new  monitor  wells  at  Site  1, 
the  base  landfill; 

2.  Preparing  descriptive  geologic  logs  for  each  new  monitor  well; 

3.  Measuring  static  water  levels  and  collecting  samples  for  water  quality 
analyses  from  each  new  monitor  well,  and  from  five  base  water  supply 
wells; 

4.  A  field  survey  to  establish  vertical  and  horizontal  control  of  all  sampled 
wells  was  performed  by  the  Air  Force;  and 

5.  Drilling  and  sampling  5  borings  to  a  depth  of  20  feet  at  Site  15  and 
4  borings  to  a  depth  of  20  feet  at  Site  20. 

B.  IMPLEMENTATION 

1.  Monitor  Well  Installation 

Three  monitor  wells  were  constructed  at  three  locations  adjacent  to  and 

generally  southwest,  south,  and  southeast  of  the  base  landfill  (see  Plate  2).  The 

wells  were  drilled  by  Thompson  Well  Drilling  of  Las  Vegas,  Nevada  using  the 
conventional  rotary  method  with  air  and  foam  circulation.  A  12-inch  borehole  was 
drilled  for  each  well,  and  cutting  samples  were  collected  at  regular  10-foot 
intervals.  Descriptions  of  the  cuttings  were  made  in  the  field  by  an  experienced 
Dames  3c  Moore  hydrologist.  These  descriptions  were  used  to  prepare  geologic  logs 
for  each  drill  hole. 

The  drill  holes  were  also  monitored  for  organic  vapors  during  drilling  using  an 

HN(J  photoionization  meter  and  an  explosimeter.  Readings  were  taken  with  both 

meters  at  the  top  of  the  borehole  at  the  same  time  cuttings  were  collected  and 
described.  Readings  thus  obtained  were  recorded  directly  on  the  boring  logs. 

The  casing  installed  in  the  monitor  wells  is  6-5/8-inch  OD,  5-5/8-inch  ID 
Schedule  80  PVC  pipe  and  well  screen.  The  screen  used  is  40  slot  (0.04-inch  slots), 
consisting  of  horizontal  slots  factory-sawed  in  parallel  rows.  All  casing  and  screen 
sections  were  coupled  with  threaded  joints;  no  PVC  solvent  or  metal  screws  were 


used  at  connections.  The  three  wells  were  constructed  with  30-foot  screen  sections 
at  the  bottoms  of  the  drill  holes.  The  bottoms  of  the  screen  sections  were  fitted 
with  threaded  PVC  plugs.  Screens  were  set  so  that  the  upper  3  to  5  feet  of  screen 
extended  above  the  water  table.  Above  the  screen,  blank  casing  was  installed  to  1 
to  2  feet  above  ground  surface.  Table  4  contains  a  summary  of  monitor  well 
construction  details. 


A  prepared,  well-sorted  silica  sand  was  poured  into  the  annular  space  adjacent 
to  the  screen  and  blank  casing  to  a  depth  of  about  50  feet  below  ground  surface. 
The  remainder  of  this  annular  space  was  grouted  with  concrete  to  the  surface.  The 
installations  were  completed  with  a  3-foot  length  of  steel  pipe  equipped  with  a 
locking  steel  cap  embedded  in  a  concrete  pad  surrounding  each  well. 

2.  Monitor  Well  Sampling 

After  the  three  monitor  wells  were  constructed  and  developed,  samples  for 
water  quality  analysis  were  collected  from  each  well  and  shipped  to  the  laboratory 
on  the  same  day.  Sampling  was  conducted  in  accordance  with  strict  sampling 
protocol  and  established  chain-of-custody  procedures,  as  described  below. 

Continuous  bailing  was  conducted  at  each  hole  for  periods  ranging  between  50 
and  90  minutes,  and  approximately  10  to  20  casing  volumes  of  water  were  removed 
prior  to  sample  collection.  Temperature,  conductivity,  and  pH  measurements  of  the 
well  discharge  were  made  periodically  during  bailings  (see  Appendix  B).  Once  these 
parameters  had  stabilized,  samples  were  collected  from  the  wells  using  a  Teflon 

sampling  bailer.  The  sampling  bailer  was  suspended  in  the  well  by  a  stainless  steel 
cable  and  was  lowered  and  retrieved  using  a  hand  reel.  Prepared  sampling 

containers  were  completely  filled  and  immediately  packed  on  ice  in  shipping  coolers. 
One  sample  for  lead  analysis  was  collected  from  each  well,  filtered  in  the  field 

through  a  0.45-micron  membrane  filter,  and  placed  in  a  sampling  container  pretreated 
with  nitric  acid  as  a  preservative.  Table  5  lists  the  parameters  for  which  laboratory 
analyses  were  performed,  and  the  sample  size,  type  of  sample  container,  and 

preservatives  used. 

The  filtering  apparatus,  Teflon  bailer,  the  various  probes  and  beakers  used 
during  operation  of  the  pH,  and  conductivity  meters  were  thoroughly  rinsed  with 
distilled  water  after  each  use  to  avoid  any  cross-contamination  of  samples  between 
wells.  All  field  instruments  functioned  well  and  were  carefully  calibrated  after  each 
use,  using  prepared  buffer  solutions  and  conductivity  standards.  The  samples  were 
shipped  by  air  in  ice  chests  and  were  received  at  UBTL  in  Salt  Lake  City  the  day 
following  sample  collection 
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Chain-of-custody  forms  were  prepared  and  accompanied  the  samples  from  the 
field  to  the  laboratory.  These  records  document  the  integrity  of  the  samples  at 
each  point  of  transfer,  from  field  personnel  to  shippers  and  couriers  to  laboratory 
staff.  The  signatures  of  the  individuals  relinquishing  and  accepting  custody  of  the 
samples,  and  the  date  and  time,  appear  on  the  records  at  each  point  of  transfer  (see 
Appendix  C). 

Water  level  measurements  were  made  at  various  times  during  well  construction, 
after  well  development,  and  after  sampling.  Static  water  levels  were  measured  after 
sampling  and  after  sufficient  time  for  equilibration.  A  battery-powered  electric  tape 
was  used  to  measure  all  water  levels.  Depth-to-water  measurements  were  made  and 
recorded  to  the  nearest  0.01  foot,  using  either  the  top  of  the  PVC  casing  or  a 
marked  measuring  point  on  the  top  of  the  steel  standpipe  as  the  point  of  reference. 

3.  Base  Well  Sampling 

Water  samples  were  also  collected  from  five  base  wells  located  in  the  general 
vicinity  of  the  base  landfill.  Base  wells  6,  11,  12,  13,  and  14  were  sampled  (see 
Plate  2).  All  wells  sampled  were  equipped  with  electric  motor-driven  turbine  pumps, 
which  were  turned  on  prior  to  sample  collection.  Wells  were  pumped  continuously 
for  2  to  3  hours,  during  which  time  periodic  measurements  of  pH,  conductance,  and 
temperature  were  made  on  the  discharge  water.  Flow  meters  installed  on  the 
discharge  line  were  monitored  during  pumping,  and  9  to  17  casing  volumes  were 
removed  from  the  wells  prior  to  sampling.  After  pH,  eonduetivi tv,  and  temperature 
had  stabilized  in  the  discharges,  sample  bottles  were  filled  directly  from  a  spigot  on 
the  discharge  line.  All  sample  bottles  were  filled  completely  to  eliminate  head 

space  and  were  immediately  packed  with  ice  in  ice  chests  for  shipping  to  UBTL. 
Overnight  shipping  and  delivery  services  were  used  to  insure  that  all  samples  were 
received  at  UBTL  the  day  after  the  samples  were  collected.  Cham-of-eustody 
records  were  maintained  as  previously  described.  Table  5  summarizes  the  sampling 
parameters,  sample  size,  container  type,  and  preservatives  used  for  each  well 

sampled. 

Water  level  measurements  were  also  made  in  the  five  base  wells  sampled,  and 
in  base  well  7  located  at  the  west  entrance  to  the  base  (see  Plate  2).  Water  level 
measurements  were  made  using  an  electric  tape.  Considerable  difficulty  was 

encountered  in  getting  reliable  water  level  measurements  from  the  base  supply  wells 
because  of  interference  caused  by  several  inches  of  oil  (with  low  electrical 

conductivity)  present  on  the  water  surface  within  the  easing  of  these  wells.  As 
explained  by  civilian  employees  responsible  for  well  maintenance  on  the  base,  the 
source  of  this  oil  is  an  automatic  oil  dripping  device  installed  in  each  well  to 
lubricate  the  pump  drive  shaft.  The  presence  of  this  oil  has  never  presented  any 
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noticeable  problems,  since  water  levels  during  pumping  are  well  above  the  pump 
intakes  (Reese,  1983).  Special  care  and  patience  were  required  to  obtain  reliable 
water  level  measurements,  and  they  are  believed  to  be  accurate  to  the  nearest 
0.1  foot.  The  water  level  measurements  were  made  prior  to  turning  the  pumps  on 
for  water  sampling;  however,  it  should  be  noted  that  all  the  base  wells  (except 
well  7,  which  was  out  of  service  for  repairs)  are  pumped  varying  amounts  daily, 
depending  on  water  demands  throughout  the  base.  Consequently,  the  water  levels 
measured  in  the  base  wells  may  not  represent  true  static  water  levels.  These  oils 
could  potentially  affect  water  quality  results  from  these  wells;  however,  since  the 
wells  are  highly  pumped  and  the  pump  intakes  are  far  below  the  floating  oil,  we 
believe  that  the  effect  of  the  oil  is  below  detection  limits. 


Well  Location  and  Elevation  Survey 


The  location  and  elevation  of  each  of  the  three  new  monitoring  wells  and  the 
five  base  supply  wells  sampled  during  the  study  were  surveyed  after  completion  of 
the  field  work.  The  survey  work  was  performed  by  the  Air  Force's  820th  Civil 
Engineering  Squadron  RH  (RED  HORSE),  stationed  at  Nellis  AFB.  Vertical  control  on 
all  wells  is  reported  to  be  accurate  to  the  nearest  0.1  foot  (the  limits  of  a  standard 
second-order  survey).  Vertical  control  for  the  monitoring  wells  was  established  at 
ground  level  and  at  the  measuring  point  labeled  at  the  top  of  the  steel  surface 
casing.  Vertical  control  for  the  base  supply  wells  was  established  at  ground  level 
and  on  the  lower  lip  of  the  water  level  access  port  from  which  water  levels  were 
measured  in  the  field.  Horizontal  control  on  all  wells  was  established  using  the 
transverse  Mercator  projection.  State  of  Nevada,  East  Zone,  Central  Meridian 
115°35'00.000",  N.A.  Datum  (1927).  The  results  of  the  survey  work  are  presented  in 
Appendix  I. 


Soil  Sampling 


The  soil  sampling  program  completed  during  this  study  consisted  of  drilling, 
sampling  and  logging  nine  borings  to  20  feet  below  existing  ground  surface.  The 
borings  were  drilled  using  a  Mayhew-600  truck-mounted  drill  rig  and  were  advanced 
by  air  rotary  using  4-3/4-ineh  tricone  and  drag  bits.  The  locations  of  the  borings 
are  presented  on  Plate  5.  The  logs  of  the  borings  are  presented  in  Appendix  A. 
The  field  investigation  was  continuously  supervised  by  a  Dames  3c  Vloore  soils 
engineer  who  collected  soil  samples,  classified  the  soil  encountered,  and  maintained  a 
complete  log  of  each  boring.  The  samples  were  placed  in  sterile  glass  jars  and 
packaged  in  ice  chests  until  received  by  the  analytical  laboratory. 


The  subsurface  soil  was  sampled  using  both  the  Dames  3c  Vloore  Type  U  sampler 
and  the  California  ring  sampler,  which  is  a  split-barrel  sampler  similar  to  the  Type  U 


sampler  {see  Appendix  D).  The  samplers  were  driven  using  a  360-pound  downhole 
hammer  falling  a  free  distance  of  30  inches  for  each  blow.  During  our  investigation, 
vapors  from  the  potentially  contaminated  soil  were  monitored  by  the  HNU 
photoionization  device  and/or  the  explosimeter.  The  soil  samplers  were  cleaned  with 
acetone  and  hexane  between  each  sample  to  prevent  cross-contamination  of  samples. 

Upon  completion  of  the  drilling,  the  borings  were  grouted  to  the  ground  surface 
with  mortar  mixture  consisting  of  sand,  cement,  and  bentonite. 

6.  Analytical  Methods 


The  ground  water  and  soil  samples  were  analyzed  according  to  USEPA  (1978) 
methods.  Table  5  lists  each  parameter  and  its  analytical  method.  More  details  are 
given  in  Appendix  D. 


IV.  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OP  FINDINGS 


A.  DISCUSSION  OF  RESULTS 

This  section  presents  a  discussion  of  the  chemical  analyses  of  ground  water  and 
soil  samples  collected  during  field  investigations  at  Sites  1,  17,  24,  15,  and  20.  The 
second  part  of  this  section  discusses  the  significance  of  the  results.  Primary 
drinking  water  standards,  along  with  detection  limits  for  the  parameters  analyzed, 
are  given  in  Table  1. 

1.  Sites  1,  17,  and  24 

Sites  1,  17,  and  24  will  be  considered  together  because  of  their  close  proximity 
to  each  other  (see  Plate  2).  Field  investigations  included  installing  and  sampling 
three  monitor  wells  immediately  south  of  the  landfill,  and  sampling  base  production 
wells  6,  11,  12,  13,  and  14.  The  field  investigation  is  described  in  Section  III,  and 
the  complete  analyses  are  in  Appendices  B  and  D. 

a.  Detectable  Parameters 

Of  the  44  parameters  in  the  ground  water  analyses  (Table  1),  only  6  were 
present  in  one  or  more  samples  above  detection  limits,  as  shown  in  Table  6.  The 
detected  parameters  included  2  halocarbons  (1,1,2-trichloroethane  and  toluene),  2 
pesticides  (aldrin  and  DDT  isomers),  nitrate,  and  phenol.  The  nitrate  concentration 
in  the  DM-3  sample  exceeded  the  primary  drinking  water  standard  (PDWS)  of 

10  mg/L  for  nitrate  (as  N)  established  by  the  U.S.  Environmental  Protection  Agency 
(USEPA). 

1,1,1-trichloroethane  was  detected  in  four  samples  (DM-1,  DM-2,  DM-3,  and 
base  well  12)  at  a  maximum  concentration  of  3.5  pg/L.  Toluene  was  detected  in 
samples  from  D.V1-2  and  base  wells  6  and  13  at  a  maximum  concentration  of 

12.77  pg/L.  Of  the  pesticides,  aldrin  was  detected  in  samples  from  DM-1  and  base 
wells  11  and  13,  while  DDT  isomers  were  detected  in  the  DM-1  sample.  The  aldrin 
concentrations  in  all  the  above  samples  were  0.01  pg/L  [or  10  nanograms/liter 
(ng/L)],  which  is  the  level  of  detection  for  aldrin.  Concentration  of  DDT  isomers  in 
the  DM-1  sample  was  0.06  pg/L.  Phenol  was  detected  only  in  the  well  13  sample  at 
0.0080  mg/L. 

Nitrate  was  not  included  in  the  analyses  for  the  samples  from  base  wells  6  and 

14.  Nitrate  was  detected  in  all  the  samples  in  which  it  was  analyzed,  and  ranged 

from  9.2  to  16  mg/L  in  monitor  wells  DM-1  through  DM-3  and  from  0.39  to 
0.67  mg/L  in  the  base  wells.  Only  the  concentration  of  nitrate  in  the  DM-3  sample 
exceeded  the  water  quality  criterion  (PDWS)  of  10  mg/L  as  N.  The  PDWS  was 


established  at  10  mg/L  as  N  because  infant  methemoglobinemia  does  not  occur  when 
nitrate  is  below  that  level.  The  levels  found  in  the  base  wells  are  considered  to  be 
at  or  below  background. 

b.  Reliability  of  the  Analyses 

The  water  quality  analyses  are  considered  to  be  reliable  by  virtue  of  the  well 
construction  measures  taken  in  the  field  to  ensure  that  the  samples  were 
representative,  and  by  virtue  of  quality  control  procedures  in  the  laboratory.  The 
analyses  may  not  represent  downgradient  conditions,  however,  because  of  the  monitor 
well  locations. 

There  is  some  doubt  whether  the  monitor  wells  are  actually  downgradient  from 
the  waste  disposal  sites.  The  shallow  ground  water  gradient  appears  to  slope  toward 
the  north  or  west,  based  on  monitor  well  water  levels  and  effects  of  pumping  in  the 
artesian  aquifer.  This  suggests  that  the  monitor  wells  may  be  upgradient  from 

Sites  1,  17,  and  24  and,  therefore,  may  not  be  intercepting  contaminants  from  the 
sites. 

The  monitor  wells  were  screened  above  and  below  the  water  table,  where 
contaminants  would  be  concentrated.  After  the  monitor  wells  were  installed,  they 
were  thoroughly  developed  by  bailing  to  remove  all  traces  of  drilling  fluid  from  the 
wells  and  to  improve  the  flow  of  ground  water  into  the  wells.  Bailing  was 

continued  until  the  specific  conductivity  of  the  well  water  stabilized.  At  least 
three  casing  volumes  of  water  were  removed  from  the  monitor  wells  and  base  wells 
prior  to  sampling.  The  monitor  well  samples  were  collected  with  a  Teflon  bailer  to 
minimize  agitation  and  consequent  aeration  of  the  sample,  which  could  volatilize 

organic  chemicals.  The  Teflon  bailer  does  not  absorb  any  chemicals  from  the 
sample,  thereby  preventing  any  effects  on  sample  chemistry  and  cross-contamination 
of  subsequent  samples. 

The  laboratory  quality  control  (QC)  program  is  described  in  detail  in 
Appendix  B.  In  general,  analyses  of  duplicate  samples  were  satisfactory.  Recovery 
of  spikes  was  always  greater  than  100  percent  and  ranged  as  high  as  133  percent 
for  the  halocarbons  and  aromatics.  Therefore,  the  reported  concentrations  of 
1,1,1-trichloroethane  are  probably  overestimated.  This  is  not  significant  because  the 
reported  concentrations  of  1,1,1-trichlorethane  do  not  represent  a  health  risk. 

Recovery  of  pesticide  spikes  ranged  from  86  to  113  percent,  slightly  beyond  the 
generally  acceptable  limits  of  90  to  110  percent.  Because  the  average  is  about 
100  percent,  the  reported  concentrations  of  aldrin  and  DDT  isomers  are  considered 
reliable.  However,  at  these  very  low  concentrations  of  aldrin  detected  (at 
0.01  pg/L,  the  detection  limit),  ambiguities  in  the  analytical  results  may  erroneously 


indicate  the  presence  or  absence  of  this  constituent.  Although  the  results  were 
rechecked,  the  analyst  said  that  it  is  possible  that  the  results  may  have  been  caused 
by  a  constituent  other  than  aldrin.  There  are  also  physical  reasons  why  aldrin  would 
not  be  expected  to  be  present.  Aldrin  is  a  relatively  unstable  compound  and  readily 
converts  to  dieldrin,  which  is  one  of  the  more  persistent  chlorinated  pesticides 
(USEPA,  1979).  It  would  be  more  likely  that  both  aldrin  and  dieldrin,  or  dieldrin 
alone,  would  be  detected  rather  than  only  aldrin. 

c.  Background  Concentrations 

Background  concentrations  of  the  detectable  parameters  are  only  available  for 
nitrate  and  are  very  limited.  No  previous  analyses  included  volatile  organics, 
pesticides,  or  phenol.  Kaufmann  (1976)  considered  concentrations  of  nitrate  up  to 
2.2  mg/L  as  N  as  background  levels  in  shallow  ground  water.  This  concentration  was 
based  on  nitrate  concentrations  observed  in  samples  from  wells  completed  in  deeper 
levels  of  the  artesian  aquifer.  Ground  water  from  the  deeper  aquifer  would  not  be 
contaminated  by  urban  nitrate  sources  such  as  septic  tanks  and  sewage  treatment 
plant  effluent. 

2.  Site  15 

Site  15  is  located  several  hundred  feet  southwest  of  the  runway  and  flight  line, 
as  shown  on  Plate  2.  The  field  investigation  consisted  of  five  borings  drilled  to  a 
depth  of  20  feet  at  locations  shown  on  Plate  7.  Soil  samples  were  collected  at 
1-foot  intervals,  and  16  samples  were  analyzed  for  oil  and  grease  and  the  purgeable 
halocarbons  and  aromatics  listed  in  Table  1.  None  of  the  parameters  was  present 
above  detection  limits  in  soil  samples  from  Site  15. 

These  results  are  considered  reliable  because  of  efforts  taken  in  the  field  to 
avoid  contamination  of  the  samples,  although  the  analytical  results  may  have 
underestimated  the  actual  concentrations  based  on  results  from  the  QC  program  in 
the  laboratory.  The  soil  sampler  was  rinsed  between  samples  with  acetone  and 
hexane,  and  the  soils  engineer  wore  disposable  gloves  when  it  was  necessary  to 
handle  the  samples.  The  samples  were  placed  in  sterile  glass  jars  and  kept  on  ice 
until  delivered  to  the  laboratory. 

Appendix  B  contains  a  complete  description  of  the  laboratory  QC  program.  In 
general,  the  duplicate  samples  were  analyzed  satisfactorily,  but  spike  recovery  was 
variable.  Recovery  of  spikes  ranged  from  18  to  130  percent  and  averaged  about 
71  percent  for  0.01  pg/g  spikes,  which  is  the  detection  limit  for  the  halocarbons  and 
aromatics.  Recovery  of  the  0.025  pg/L  spikes  improved  but  was  frequently  beyond 
the  acceptable  limits  of  90  to  110  percent.  Reported  concentrations  near  the 
detection  limits  are  probably  less  than  the  actual  concentrations. 


Despite  the  low  spike  recoveries,  it  is  likely  that  the  soil  contains  insignificant 
amounts  of  contaminants.  Readings  from  the  photoionization  meter  (HNU)  were 
usually  low,  and  no  explosive  vapors  were  detected.  The  contaminants  are  volatile, 
and  vaporization  is  accelerated  by  the  relatively  high  soil  temperatures. 

3.  Site  20 

Site  20  is  located  east  of  the  runway,  as  shown  on  Plate  2.  The  field 
investigation  consisted  of  drilling  four  borings  to  depths  of  20  feet  at  locations 
shown  on  Plate  5  and  collecting  soil  samples  at  1-foot  intervals.  Twelve  samples 
were  analyzed  for  oil  and  grease  and  volatile  halocarbons  and  aromatics  listed  in 
Table  1.  Only  benzene  was  detected  above  detection  limits  in  any  of  the  Site  20 
samples.  Sample  6  from  Boring  2  contained  0.016  pg/g  on  a  dry  weight  basis,  as 
shown  in  Table  7.  These  analyses  are  considered  reliable  for  the  reasons  described 
above  for  Site  15. 

B.  SIGNIFICANCE  OF  FINDINGS 

Based  on  the  results  described  in  the  previous  section,  this  section  will 
estimate,  to  the  degree  possible,  the  extent  of  contamination  at  each  site. 

1.  Extent  of  Contamination  at  Sites  1,  17,  and  24 

Contamination  of  the  ground  water  beneath  Sites  1,  17,  and  24  was  shown  by 
the  presence  of  six  inorganic  or  organic  Chemicals  in  one  or  more  of  the  monitor 
well  and/or  base  well  samples.  The  absence  of  the  other  37  parameters  suggests 
that  the  contamination  is  relatively  limited. 

Nitrate  was  detected  in  all  the  samples  in  which  it  was  analyzed.  The 
concentrations  were  highest  in  the  monitor  wells  south  of  tne  landfill  and  lowest  in 
the  base  wells  north  of  the  golf  course  (see  Plate  2).  Because  the  concentrations  in 
the  base  wells  were  below  levels  considered  to  be  background,  the  deep  artesian 
aquifer  system  appears  to  be  currently  unaffected  by  nitrates. 

The  extent  of  nitrate  contamination  in  the  shallow  ground  water  encompasses 
the  area  in  the  vicinity  of  the  monitor  wells  and,  as  reported  by  Kaufmann  (1976), 
includes  areas  south  of  the  base.  No  wells  have  been  sampled  east,  west,  or  north 
of  Site  17,  so  it  is  impossible  to  trace  the  extent  in  those  directions. 

According  to  Kaufmann  (1976),  excessive  nitrate  concentrations  in  shallow 
ground  waters  south  of  the  landfill  are  due  primarily  to  leakage  from  the  former 
sewage  treatment  plant  percolation  ponds  operated  at  Site  17  by  Nellis  AFB  from 
1940  until  1971.  About  0.55  million  gallons  of  wastewater  per  day  were  treated 


CONSTITUENT 

SITE 

BORING 

NUMBER 

SAMPLE 

NUMBER 

SAMPLE  DEPTH 
(ft) 

CONCENTRATION 

(ug/g)» 

Benzene 

20 

B-2 

6 

6 

0.016 

•Micrograms  per  gram  on  a  dry  weight  basis. 

Note:  Oil  and  grease  and  the  purgeable  halocarbons  and  aromatics 
listed  in  Table  1  comprised  the  soil  sample  analyses. 
Detection  limits  are  also  listed  in  Table  1. 
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between  1958  and  1971.  Other  potential  sources  of  nitrate  include  infiltration  from 
the  base  golf  course,  which  was  partially  irrigated  with  secondary  effluent  until 
1971,  or  septic  tank  leachate  from  septic  tanks  west  of  the  landfill  area  or  near  the 
contaminated  private  wells.  The  hydrologic  information  collected  for  the  shallow 
ground  water  system  was  inadequate  to  distinguish  between  these  several  possible 
sources. 

There  is  some  doubt  that  Site  17  is  the  source  of  nitrate  contamination 
because  of  the  lack  of  information  regarding  the  shallow  ground  water  gradients 
south  of  the  landfill.  As  discussed  previously,  the  regional  shallow  ground  water 
gradient  was  anticipated  to  be  toward  the  south  and  east,  based  on  the  findings  of 

Phase  I.  It  is  likely,  however,  that  the  shallow  ground  water  surface  is  locally 

affected  by  pumping  of  the  base  production  wells,  and  it  appears  that  the  shallow 
ground  water  gradient  may  slope  toward  the  north.  It  is  possible  that  the  northerly 

gradient  also  prevailed  while  the  percolation  ponds  were  in  operation,  and  infiltration 

from  the  ponds  would  have  migrated  north  away  from  the  private  wells.  A  second 
cause  of  uncertainty  regarding  the  former  percolation  ponds  as  a  current  source  of 
off-base  nitrate  contamination  is  the  lack  of  a  driving  force.  When  the  percolation 
ponds  were  in  operation,  there  were  substantial  amounts  of  infiltration  from  the 
ponds  to  carry  nitrate  to  the  shallow  ground  water  system.  Currently,  precipitation 
and  golf  course  irrigation  are  the  only  driving  forces  to  carry  nitrates  into  the 
shallow  ground  water  system.  Precipitation  is  an  insignificant  source  of  recharge 
because  only  about  2  percent  of  the  annual  precipitation  of  3.7  inches  infiltrates  to 
the  shallow  ground  water  system  (Patt,  1976).  Therefore,  there  currently  is  no 
driving  force  to  carry  nitrate  directly  from  Site  17.  Irrigation  of  the  golf  course 
required  an  estimated  485  acre-feet  per  year  in  1973,  of  which  about  200  acre-feet, 
or  0.18  million  gallons  per  day,  recharged  the  shallow  ground  water  system  (Patt, 
1976).  The  absence  of  a  monitor  well  completed  in  the  shallow  ground  water  system 
between  the  golf  course  and  Site  17  makes  it  impossible  to  estimate  the  amount  of 
nitrate  that  is  being  carried  from  the  golf  course  to  the  water  table. 

1,1,1-trichloroethane  was  detected  in  one  of  the  base  wells  (well  12)  and  in  all 
three  monitor  wells.  The  source  of  1,1,1-trichloroethane  in  the  monitor  wells  may 
have  been  waste  solvents  disposed  of  in  the  landfill  or  discharged  in  the  percolation 
ponds  from  the  former  wastewater  treatment  plant.  The  source  of  the 

1,1,1-trichloroethane  in  well  12  is  unknown,  although  solvents  were  disposed  of  at 
Sites  17,  15,  and  24,  and  leachate  from  any  of  those  sites  could  be  captured  by  the 
hydraulic  gradient  created  when  well  12  is  pumping.  However,  some  of  the  area  of 
influence  in  well  12  is  beneath  off-base  areas.  1,1,1-trichloroethane  does  not  readily 
sorb  onto  soil  particles,  so  it  can  be  carried  by  downward  percolating  ground  water 
with  minimal  attenuation  (USEPA,  1979). 


[40] 


The  extent  of  contamination  due  to  1,1,1-trichloroethane  includes  shallow 
ground  water  beneath  the  landfill  and  areas  south  of  the  landfill  and  the  deep 
aquifer  in  the  vicinity  of  well  12.  The  presence  of  elevated  nitrate  concentrations 
in  shallow  ground  water  south  of  the  base  indicates  that  there  is  also  potential  for 
migration  of  1,1,1-trichloroethane  south  of  the  base. 

The  four  remaining  contaminants,  aldrin,  DDT  isomers,  phenol,  and  toluene,  were 
each  detected  in  three  or  fewer  samples  and  show  no  patterns  that  define  the 
extent  of  contamination  in  the  area  north  of  the  golf  course.  Contaminants 
detected  in  the  monitor  well  samples  show  that  the  extent  of  contamination  includes 
the  shallow  aquifer  in  the  area  south  of  and  probably  including  Sites  1,  17,  and  24. 
There  are  no  analyses  of  samples  from  off-base  wells  that  included  organic  chemicals 
from  which  to  estimate  off-base  contamination.  The  extent  shown  by  nitrate  may 
serve  as  a  rough  approximation,  but  organic  constituents  behave  differently  in  the 
subsurface  environment,  and  the  extent  of  organic  contamination  should  also  be 
different.  As  discussed  above  for  well  12,  the  hydraulic  gradients  in  the  artesian 
aquifer  created  by  pumping  wells  11,  12,  and  13  can  intercept  leachate  from  any  of 
several  disposal  sites.  This  makes  it  very  difficult  to  estimate  the  extent  of 
contamination  due  to  any  single  disposal  site  or  contaminant.  Further,  the 
contaminant  may  have  entered  the  well  below  or  through  fractures  in  the  borehole 
seal. 


In  general,  the  extent  of  contamination  shown  by  the  six  detected  parameters 
in  shallow  ground  water  samples  include  Sites  1,  17,  and  24;  areas  to  the  south  of 
those  sites;  and,  according  to  Kaufmann  (1976),  nitrate  contamination  extends  almost 
a  mile  south  of  the  base.  The  extent  of  contamination  in  the  artesian  aquifer  north 
of  Sites  1,  17,  and  24  is  difficult  to  assess  because  there  was  no  pattern  in  the 
contaminants  detected  in  the  base  wells.  The  hydraulic  gradients  created  by 
pumping  the  base  wells  and  the  downward  gradient  from  the  shallow  aquifer  to  the 
deep  aquifer  could  induce  contaminants  from  any  of  several  disposal  sites  to  migrate 
to  the  base  wells. 

2.  Extent  of  Contamination  at  Sites  15  and  20 

Soil  analyses  yielded  no  evidence  of  contamination  at  Site  15,  and  only  one 
sample  from  6  feet  below  ground  at  Site  20  contained  any  contamination.  Based  on 
these  results,  there  is  apparently  no  significant  contamination  at  these  sites. 


Six  constituents  were  detected  at  one  or  more  of  the  base  or  monitor  well 
samples.  Nitrate  exceeded  PDWS.  As  discussed  previously,  nitrate  contamination  is 
limited  to  shallow  ground  water  in  the  vicinity  of  the  monitor  wells.  Therefore,  the 
base  water  supply  is  not  threatened  at  this  time,  and  the  principal  concern  is  the 
elevated  nitrate  concentrations  in  shallow  ground  water  that  were  found  in  the 
monitor  wells  and  reported  for  private  wells  south  of  the  base. 

Nitrate  in  shallow  ground  water  in  the  vicinity  of  the  monitor  wells  does  not 
pose  a  health  risk  for  the  base  because  the  base  does  not  utilize  shallow  ground 
water  for  any  purpose.  However,  it  is  possible  that  nitrate  from  Site  17  has 
contaminated  the  shallow  ground  water  that  is  used  for  drinking  water  south  of  the 
base,  thereby  creating  a  moderate  health  risk.  The  health  risk  is  deemed  moderate 
because  shallow  ground  water  south  of  the  base  is  not  severely  contaminated.  The 
maximum  nitrate  concentrations  reported  by  Kaufmann  (1976)  are  only  about  a  factor 
of  two  above  the  drinking  water  standards,  and  only  one  of  the  concentrations  in 
the  monitor  well  samples  exceeded  the  PDWS  of  10  mg/L  as  N  (16  mg/L  as  N  in 
DV1-3).  Further,  the  percolation  ponds  at  Site  17  were  taken  out  of  operation  in 
1972,  thereby  terminating  both  the  suspected  principal  source  of  the  nitrate  and  the 
infiltration  that  may  have  been  carrying  nitrate  to  the  water  table.  Since  then, 
only  a  negligible  amount  of  infiltration  is  created  by  the  fraction  of  precipitation 
that  is  not  evaporated  or  transpired.  Currently,  only  golf  course  irrigation  has  the 
potential  of  generating  enough  infiltration  to  carry  nitrate  through  the  water  table, 
but  it  is  unknown  if  the  infiltration  is  creating  any  contamination.  There  does  not 
appear  to  be  a  substantial  Dlume  of  ground  water  highly  contaminated  with  nitrate 
originating  from  Sites  1,  17,  and  24. 

4.  Evaluation  of  Contamination  at  Sites  15  and  20 

Based  on  the  fact  that  no  significant  evidence  of  contamination  was  found  at 
Sites  15  and  20  during  this  study,  there  does  not  appear  to  be  a  health  risk 
associated  with  these  sites. 


ALTERNATIVE  MEASURES 


This  section  describes  several  alternatives  for  further  defining  the  extent  and 
magnitude  of  ground  water  contamination  that  has  been  identified  at  Nellis  AFB. 
The  alternatives  include  installation  of  four  additional  shallow  monitor  wells, 

resampling  the  base  wells  and  monitor  wells  that  were  sampled  once  during  Phase  II, 
Stage  1,  addition  of  major  cations  and  anions  to  subsequent  ground  water  analyses, 
monitoring  of  selected  wells  in  which  contaminants  are  found,  and  inventorying  and 
possibly  sampling  private  wells  and  septic  tanks  south  of  the  base  where  nitrate 
contamination  in  shallow  ground  water  has  been  reported.  Each  alternative  is 
discussed  below. 

The  results  of  Phase  II,  Stage  1  did  not  provide  enough  information  to 

adequately  define  the  shallow  ground  water  regime.  In  fact,  the  results  were 

somewhat  contradictory  to  what  was  expected.  For  example,  CH2M  Hill  (1982)  and 
Kaufmann  (1976)  anticipated  that  shallow  ground  water  would  flow  southeast  or  east 
on  a  regional  basis;  however,  water  level  measurements  from  the  monitor  wells 
installed  by  Dames  <5c  Moore  indicated  that  the  shallow  ground  water  gradient 

apparently  slopes  to  the  west  or  north.  Based  on  our  analyses,  it  is  questionable 
whether  the  monitor  wells  are  actually  downgradient,  and  it  appears  that  the  monitor 
wells  may,  in  fact,  be  upgradient  from  Sites  1,  17,  and  24.  Further,  more 
information  needs  to  oe  collected  about  the  shallow  ground  water  system  before 
reliable  estimates  can  be  made  of  the  extent  and  magnitude  of  shallow  ground  water 
contamination. 

It  is  recommended  that  four  additional  monitor  wells  be  installed  at  locations 
shown  on  Plate  2.  For  ease  of  reference,  these  have  been  numbered  DM-4  to  DM-7. 
The  basis  for  each  well  is  as  follows: 

DM-4  and  DM-5  —  Water  levels  from  these  proposed  wells  and  the  existing 
monitor  wells  would  define  the  attitude  of  the  shallow  ground  water  surface 
and  would  indicate  the  direction  contaminants  are  migrating  from  Sites  1,  17, 
and  24. 

DM-6  —  This  well  should  be  located  north  of  Sites  1,  17,  and  24  and  would 
provide  needed  information  on  the  shallow  ground  water  gradient.  However, 
DM-6  may  intercept  infiltrating  irrigation  water  from  the  golf  course  and  would 
indicate  whether  the  golf  course  is  a  significant  source  of  nitrate 
contamination.  Located  near  base  well  13,  DM-6  may  also  provide  information 
on  the  degree  of  hydraulic  communication  between  the  shallow  and  artesian 
ground  water  systems  through  a  comparison  of  water  level  fluctuations  and 
water  quality  in  the  two  wells. 


DM-7  —  This  well,  located  north  of  the  golf  course  and  next  to  base  well  11, 
would  yield  water  samples  that  should  be  minimally  affected  by  infiltration  of 
irrigation  water  from  the  golf  course.  Information  gained  would  include  better 
background  water  quality  data  for  the  shallow  aquifer  system,  better  definition 
of  the  elevation  of  the  ground  water  table  surface,  and  data  on  vertical 
hydraulic  gradient. 

The  four  additional  wells  would  be  completed  at  a  depth  of  about  120  feet  and 
would  be  constructed  from  PVC  casing  and  well  screen  similar  to  the  monitor  wells 
installed  for  Phase  II,  Stage  1  (see  Section  III). 

The  base  welis  and  monitor  wells  should  be  resampled  to  confirm  the  presence 
or  absence  of  the  parameters  in  the  first  analyses.  Most  of  the  organic  constituents 
were  at  or  below  detection  limits  in  the  ground  water  samples.  At  these  very  low 
concentrations,  ambiguities  in  the  analytical  results  may  erroneously  indicate  the 
presence  or  absence  of  a  constituent.  Resampling  would  confirm  the  existence  of 
aldrin  and  other  organic  constituents  that  may  have  been  falsely  identified  or 
overlooked.  Extraction  of  large  volume  samples  and  double  column  confirmation 
would  provide  lower  detection  limits  and  positive  confirmation  of  components 
detected.  This  second  round  of  sampling  should  include  the  additional  monitor  wells 
described  above. 

The  major  anions,  cations,  and  drinking  water  parameters  listed  in  Table  8 
should  comprise  the  analyses  of  all  subsequent  ground  water  samples  to  more 
accurately  assess  ground  water  quality  in  both  aquifers  beneath  the  base.  The 
additional  parameters  will  provide  a  detailed  characterization  of  the  ground  water 
composition  in  both  ground  water  systems.  Tracing  the  changes  in  composition  of 
ground  water  from  different  areas  beneath  the  base  will  show  the  effects  of  mixing 
of  various  waters,  and  would  indicate  the  impacts  of  the  various  base  facilities  and 
disposal  areas  on  ground  water  quality.  One  or  more  of  the  anions  such  as  chloride 
or  sulfate  may  serve  as  an  accurate  contamination  indicator.  The  cations,  along 
with  the  anions,  generally  define  a  "fingerprint"  of  a  particular  ground  water  type 
that  can  be  recognized  among  different  samples.  Comparison  of  the  ground  water 
types  can  show  the  occurrence  of  mixing  of  shallow  and  artesian  ground  water  or 
the  addition  of  contaminants  to  the  ground  water  systems. 

The  wells  in  which  contaminants  are  confirmed  should  be  sampled  three  more 
times  at  quarterly  intervals  to  define  the  temporal  variation  of  the  concentrations. 
The  analyses  should  show  the  relationship  of  contaminant  concentrations  and  seasonal 
pumpage  and  would  help  to  prioritize  the  contaminants  that  may  warrant  remedial 
action.  The  quarterly  monitoring,  where  necessary,  would  include  measurement  of 
the  water  level  and  analysis  of  the  confirmed  contaminants  plus  pH,  specific 
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TABLE  8 

RECOMMENDED  PARAMETERS  FOR  FUTURE  GROUND  WATER  ANALYSES 


Cations 

Calcium 

Magnesium 

Potassium 

Sodium 


Anions 

Sulfate 

Chloride 

Fluoride 

Bicarbonate 

Carbonate 

Nitrate 


Others 

pH 

Specific  Conductivity 
Total  Dissolved  Solids 
Lead 

Oil  and  Grease 
Phenol 

Total  Organic  Carbon 
Total  Organic  Halogen 


Organic  Constituents 

EPA  601  and  602  Purgeable 
Halocarbons  and  Aromatics 


Pesticides 

Aldrin 
Dieldrin 
Chlordane 
DDT  isomers 
Endrin 

Endrin  Aldehyde 

Heptachlor 

Lindane 
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conductivity,  TDS  measurements  and  the  major  cations  and  anions  in  Table  8  to 
indicate  general  water  quality.  Sample  collection  and  analytical  methods  would  be 
the  same  as  those  employed  for  Phase  II,  Stage  1  and  are  described  in  Section  III. 
After  samples  have  been  collected  for  the  three  quarters  following  the  resampling, 
the  results  should  be  examined,  and  the  need  for  either  continued  monitoring  or 
other  actions  should  be  evaluated  at  that  time. 

If  information  about  the  shallow  ground  water  system  collected  during  the  next 
phase  indicates  that  hazardous  levels  of  contaminants  may  be  migrating  from  the 
base  to  private  wells  used  for  drinking  water,  then  an  inventory  should  be  conducted 
of  private  wells  completed  in  shallow  ground  water  downgradient  of  the  base.  The 
purpose  of  the  inventory  would  be  to  identify  the  number  of  private  wells  in  use  in 
areas  that  may  be  affected  by  contamination  from  the  base.  The  extent  and 
magnitude  of  contamination  caused  by  the  base  would  be  directly  proportional  to  the 
number  of  private  wells  adversely  affected  by  the  contaminants.  The  results  of  the 
inventory  may  also  reveal  other  potential  sources  of  contamination  in  the  vicinity  of 
the  private  wells.  The  inventory  should  include  the  following  information:  well 
depth,  completion  date,  casing  size,  screened  interval,  lithologic  log,  yield,  use,  daily 
extraction,  static  and  pumping  water  levels  and  elevations,  appearance  of  water, 
condition  of  surface  seal  and  evidence  of  nearby  contamination  sources  (i.e.,  heavily 
fertilized  lawns  or  gardens,  livestock,  garbage  dumps,  waste  petroleum  products,  or 
septic  tanks).  Some  of  this  information  may  be  available  from  the  Department  of 
Water  Resources  or  State  Engineer,  but  the  remainder  should  be  obtained  in  the 
field  for  accuracy.  Because  the  inventory  might  create  considerable  public  concern, 
it  should  be  done  only  if  hydrologic  information  shows  little  doubt  that  the  base  is  a 
potential  source  of  contaminants  in  the  shallow  private  wells. 

Prior  to  1972,  water  infiltrating  from  the  percolation  ponds  at  Site  17  and  golf 
course  irrigation  were  significant  sources  of  recharge  to  shallow  ground  water  and 
maintained  a  driving  force  carrying  contaminants  to  the  water  table.  Currently,  golf 
course  irrigation  is  probably  the  principal  source  of  recharge  of  the  shallow  ground 
water.  Although  sewage  effluent  is  no  longer  used  to  irrigate  the  golf  course, 
excess  irrigation  may  be  a  significant  driving  force  to  leach  contaminants  from  the 
soil  and  carry  them  to  the  shallow  water  table.  According  to  Patt  (1976),  golf 
courses  in  the  Las  Vegas  area  in  1973  were  irrigated  with  volumes  of  water  ranging 
from  2.7  to  11.5  acre-feet  per  year,  while  the  Nellis  golf  course  was  irrigated  with 
7.82  acre-feet  per  year.  Overwatering  may  create  net  downward  infiltration  of 
water  which  could  leach  contaminants  from  the  soil,  especially  the  part  of  the  golf 
course  built  over  the  former  landfill.  The  permeability  of  the  unsaturated  zone 
between  ground  surface  and  the  water  table  increases  with  the  soil  moisture  content, 
and  by  minimizing  soil  moisture  content,  contaminant  migration  can  be  slowed  or 
attenuated.  Excessive  fertilization  adds  more  nutrients  such  as  nitrate  to  the  soil 


than  can  be  utilized  by  vegetation.  The  excess  may  migrate  downward  increasing 
the  already  high  nitrate  concentrations  in  shallow  ground  water.  A  study  should  be 
conducted  to  evaluate  current  irrigation  and  fertilization  practices  of  the  golf 
course.  If  excessive  watering  or  fertilization  is  indicated,  optimization  studies  and 
procedures  can  be  recommended. 

Contaminant  plumes  may  often  be  defined  using  surficial  resistivity  surveys. 
Ground  water  carrying  contaminants  generally  contains  a  higher  concentration  of 
dissolved  solids  and  is  consequently  more  conductive  than  ground  water  upgradient 
from  the  contaminant  source.  The  contaminated  ground  water  might  then  be 
identified  by  its  relatively  low  resistivity.  The  advantages  of  resistivity  surveys 
include  the  capability  to  cover  large  areas  in  less  time  and  at  relatively  less  cost 
than  could  be  done  by  installing  wells.  A  combination  of  resistivity  surveys 
calibrated  with  a  small  number  of  wells  may  provide  a  very  cost-effective  and 
informative  subsurface  investigation.  However,  the  disadvantages  of  the  technique 
preclude  its  use  at  Nellis  AFB.  The  large  depth  to  shallow  ground  water  severely 
diminishes  the  resolution  of  the  survey.  The  technique  requires  a  significant 
resistivity  contrast  between  the  contaminated  and  uncontaminated  ground  water.  As 
discussed  previously  for  nitrate  in  the  shallow  ground  water  system,  there  does  not 
appear  to  be  a  contaminant  plume  composed  of  contrasting  water  quality  originating 
from  the  base.  There  are  significant  differences  between  the  nitrate  concentrations 
in  the  shallow  and  artesian  ground  water  systems,  but  the  resistivity  survey  would 
only  detect  the  shallow  ground  water  system.  Concentrations  of  the  other 
constituents  are  too  close  to  detection  limits  to  create  the  necessary  water  quality 
contrast. 

Borehole  geophysical  methods  such  as  resistivity,  self  potential,  density,  and 
gamma  radiation  are  often  used  to  characterize  and  correlate  geologic  and  hydrologic 
conditions.  However,  they  would  not  yield  significantly  more  subsurface  information 
than  that  collected  during  the  drilling  and  sampling  carried  out  for  Phase  II, 
Stage  1.  Like  surficial  geophysical  methods,  borehole  methods  yield  the  most 
information  from  sediments  with  contrasting  properties  such  as  composition,  grain 
size,  moisture  content,  density,  or  degree  of  consolidation.  The  shallow  sediments 
beneath  the  base  consist  primarily  of  clay  and  silt  without  sufficiently  contrasting 
characteristics,  which  would  make  the  borehole  measurements  at  Nellis  AFB 
relatively  useless. 

Unsaturated  zone  monitoring  is  a  method  of  investigation  that  is  used  to 
characterize  the  quality  of  water  in  the  soil  pores  above  the  water  table.  The 
sample  is  collected  in  a  lysimeter  that  is  buried  at  some  depth  beneath  the  area  of 
investigation.  A  lysimeter  is  a  porous  ceramic  container  with  separate  sampling 
vacuum  hoses  attached  to  it.  Soil  water  is  collected  by  evacuating  the  lysimeter 
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and  then  pressuring  it  to  retrieve  the  sample.  If  the  soil  moisture  content  is  low, 
up  to  several  days  may  be  required  for  soil  water  to  seep  into  the  lysimeter. 
Lysimeters  are  useful  because  they  provide  samples  of  downward  infiltrating  water 
before  it  reaches  the  water  table.  They  can  be  used  to  isolate  sources  of  ground 
water  contamination. 

The  main  disadvantages  of  lysimeters  are  that  the  porous  ceramic  filter  plugs 
with  soil  or  the  hoses  break  or  collapse.  Their  usefulness  at  Nellis  AFB  would  be 
limited  by  the  lack  of  infiltrating  water  because  of  the  high  evaporation  rate. 
Lysimeters  might  be  useful  beneath  the  golf  course  to  collect  samples  of  irrigation 
water  as  part  of  a  program  to  optimize  irrigation  procedures. 

Nitrogen  isotopes  have  been  used  to  distinguish  between  nitrogen  generated  by 
fertilizers  and  human  or  animal  wastes.  The  technique  is  based  on  the  relative 
enrichment  of  nitrogen-14  and  nitrogen-15.  At  Nellis  AFB,  this  technique  could  be 
used  to  determine  whether  nitrate  in  the  shallow  ground  water  samples  originated 
from  human  wastes  at  Site  17  and  septic  tanks,  or  from  fertilizers  at  the  golf 
course.  The  disadvantage  of  isotopes  is  that  there  is  enough  uncertainty  in  the 
isotope  analyses  that  supporting  hydrologic  evidence  is  needed  to  corroborate  the 
results.  Therefore,  the  use  of  isotopes  at  Nellis  AFB  is  premature  until  the  shallow 
ground  water  flow  regime  is  better  known. 


VI.  CONCLUSIONS 


The  following  section  contains  a  summary  of  the  conclusions  reached  after 
completion  of  Phase  II,  Stage  1.  Recommendations  for  the  next  phase  of  1RP  are 
given  in  Section  VII.  Attendant  costs  are  given  under  separate  cover  in  Appendix  K. 

The  results  of  Phase  II,  Stage  1  showed  that  two  ground  water  systems  exist  at 
Nellis  AFB.  The  shallow  ground  water  system  occurs  in  approximately  the  upper 
200  feet  of  sediments  and  is  maintained  by  upward  leakage  from  the  deeper  artesian 
ground  water  system  and  surface  infiltration  from  precipitation,  septic  tank  leachate, 
and  irrigation  waters.  Current  shallow  ground  water  levels  are  approximately  90  to 
100  feet  below  ground  surface.  Many  domestic  wells  in  the  vicinity  of  Nellis  AFB 
are  completed  in  the  shallow  ground  water  system.  Although  the  regional  shallow 
ground  water  gradient  is  reportedly  toward  the  south  and  east,  shallow  ground  water 
levels  in  monitor  wells  installed  during  this  investigation  appear  to  be  affected  by 
base  well  pumping  and  indicate  that  shallow  ground  water  gradient  in  the  vicinity  of 
the  base  may  be  toward  the  northwest. 

Beneath  the  shallow  ground  water  system  are  several  artesian  aquifers  that 
comprise  the  principal  ground  water  supply  for  not  only  the  base  but  also  the  major 
ground  water  users  in  the  Las  Vegas  Valley.  Artesian  water  levels  range  between 
90  and  110  feet  below  ground  and  appear  to  form  a  depression  in  the  vicinity  of 
base  wells  11,  12  and  13.  The  deep  artesian  aquifer  is  recharged  primarily  by 
precipitation  in  the  mountains  surrounding  the  Las  Vegas  Valley. 

Although  the  shallow  ground  water  system  has  a  low  transmissivity,  there  is  a 
small  degree  of  hydraulic  communication  between  the  two  aquifers.  A  comparison  of 
the  artesian  water  levels  measured  in  base  wells  and  shallow  ground  water  levels 
measured  in  domestic  wells  since  1950  showed  that  the  shallow  water  levels  declined 
at  the  same  rate  as  the  artesian  water  levels.  This  indicates  that,  as  the  artesian 
water  levels  decline,  recharge  to  the  shallow  aquifer  decreases  and  causes  shallow 
ground  water  levels  also  to  decline.  Therefore,  it  is  possible  that  shallow  ground 
water  levels  north  of  Sites  1,  17,  and  24  are  lower  than  shallow  ground  water  levels 
in  the  vicinity  of  the  monitor  wells  installed  south  of  those  sites.  If  this  is  true, 
then  the  monitor  wells  may  be  upgradient  rather  than  downgradient  from  the  disposal 
sites. 


It  is  also  possible  that  shallow  ground  water  levels  in  the  vicinity  of  the  base 
production  wells  are  higher  than  the  artesian  water  levels,  thereby  creating  a 
downward  hydraulic  gradient.  This  is  significant  because  a  downward  hydraulic 
gradient  may  induce  contaminants  from  the  shallow  aquifer  to  migrate  to  the 
artesian  aquifer.  However,  more  information  regarding  the  shallow  ground  water 


system  needs  to  be  collected  to  better  define  the  relationship  between  the  shallow 
and  artesian  ground  water  systems. 

Contaminants  that  may  have  originated  from  past  waste  activities  at  the  base 
were  present  in  samples  from  the  base  wells  and  monitor  wells.  Nitrate,  phenol, 
1,1,1-trichloroethane,  toluene,  aldrin,  and  DDT  isomers  were  present  in  one  or  more 
ground  water  samples.  Nitrate  in  the  DM-3  sample  exceeded  PDWS.  Aldrin 
determinations  are  suspect,  as  discussed  previously. 

Nitrate  was  detected  in  all  the  ground  water  samples.  The  concentrations  were 
low  in  the  base  well  samples  and  near  or  above  drinking  water  standards  in  the 
monitor  well  samples.  Although  the  nitrate  concentrations  pose  no  health  risk  for 
the  base,  there  is  a  possibility  that  Sites  1,  17,  and  24  may  be  the  source  of 
elevated  nitrate  concentrations  in  domestic  wells  immediately  south  of  the  base. 
Reported  nitrate  concentrations  from  this  area  are  high  enough  to  create  a  moderate 
health  risk.  However,  the  shallow  ground  water  system  in  that  area  must  be  better 
defined  to  determine  the  source  of  the  nitrate  and  to  determine  whether  other 
contaminants  are  migrating  from  the  base. 


VII.  RECOMMENDATIONS 


The  recommendations  presented  in  this  section  have  two  primary  purposes:  (1) 
to  collect  information  to  further  define  the  ground  water  regime  in  the  vicinity  of 
Sites  1,  17,  and  24;  and  (2)  to  confirm  the  presence  and  determine  the  temporal 
variation  of  contaminants  in  the  shallow  and  artesian  ground  water  systems  beneath 
the  base. 

Further  definition  of  the  ground  water  regime  is  necessary  to  establish  the  true 
downgradient  direction  from  the  disposal  sites  and,  hence,  the  direction  of 
contaminant  movement.  This  is  necessary  in  order  to  determine  whether  ground 
water  contamination  has  resulted  due  to  past  disposal  practices  on  the  base,  and  to 
estimate  the  magnitude  and  extent  of  contamination. 

Various  alternative  measures  for  achieving  these  purposes,  along  with  detailed 
discussion  of  the  information  that  would  be  obtained,  are  given  in  Section  V  of  the 
main  text.  The  following  gives  our  recommendations  for  additional  study  at  this 
time. 


The  first  recommendation  is  to  install  three  additional  monitor  wells  surrounding 
Sites  1,  17,  and  24  at  locations  shown  on  Plate  2.  The  new  wells  would  be  located 
immediately  east,  west,  and  north  of  the  three  sites  and  are  designated  DV1-4,  DM-5, 
and  DM-6  for  the  sake  of  reference.  Information  from  the  three  new  wells,  along 
with  the  three  existing  monitor  wells,  will  better  define  the  shallow  ground  water 
surface  and  the  degree  of  hydraulic  communication  between  the  shallow  and  artesian 
ground  water  systems,  as  discussed  previously.  Completion  and  sampling  of  proposed 
well  DM-7  is  not  recommended  at  this  time,  since  serious  ground  water  contamination 
has  not  been  confirmed. 

The  second  recommendation  is  to  resample  all  the  base  wells  and  the  new  and 
existing  monitor  wells  for  the  parameters  in  the  first  sampling  round  plus  the  major 
cations  and  anions  listed  in  Table  8.  This  round  of  analyses  will  confirm  the 
presence  of  contaminants  in  the  two  ground  water  systems,  and  the  additional 
parameters  will  characterize  the  chemical  nature  of  ground  water  beneath  the  base. 
We  recommend  that  larger  volume  samples  be  collected  and  extracted  for  organic 
analyses,  and  that  double  column  confirmations  be  run. 

The  third  recommendation  is  to  monitor  ground  water  quality  with  time  by 
collecting  three  additional  quarterly  samples  after  the  resampling  from  wells  in  which 
contaminants  were  confirmed,  and  analyze  them  for  the  parameters  listed  in  Table  8. 
The  results  will  show  whether  contamination  is  increasing  or  decreasing,  and  the 
water  level  information  will  indicate  temporal  changes  in  the  direction  of 


contaminant  movement.  After  a  year  of  monitoring,  the  results  should  be  reviewed 
and  a  decision  made  to  continue  monitoring  or  to  pursue  other  courses. 


A  domestic  well  inventory  is  not  recommended  until  there  is  adequate 
hydrogeologic  basis  for  suspecting  that  the  base  is  the  source  of  contamination  south 
of  the  base.  Because  of  the  public  concern  created  by  the  inventory,  it  should  be 
done  only  when  deemed  necessary. 

The  fourth  recommendation  is  to  evaluate  the  rates  of  irrigation  and 
fertilization  of  the  golf  course  to  determine  if  this  is  presently  a  contributor  to  the 
problem. 

Other  alternatives  discussed  previously  are  not  justified  at  present,  in  our 
opinion,  and  are  not  recommended  at  this  time. 

The  following  summarizes  our  recommendations  and  rationale: 


Sites  Recommended  Action 

1,  17,  24  Installation  of  3  additional 

monitor  wells  encircling 
Sites  1,  17,  and  24 


1,  17,  24  Resampling  base  wells  6,  11, 

12,  13,  and  14,  and  existing 
and  new  monitor  wells  for 
halocarbons,  aromatics,  pesti¬ 
cides,  nitrate,  and  other 
major  cations  and  anions 

1,  17,  24  Collect  3  additional  quarterly 
samples  from  above  wells  for 
confirmed  contaminants  and 
major  cations  and  anions 


Rationale 


To  define  the  shallow  ground 
water  table  surface  and 
the  relationship  between 
shallow  and  artesian  ground 
water  systems 

To  confirm  the  presence  of 
contaminants  and  characterize 
shallow  and  artesian  ground 
water  quality 


To  determine  temporal  varia¬ 
tions  of  ground  water  quality 
and  trend  of  contaminant 
concentration 


15,  20 


No  further  action 


No  significant  evidence  of 
contamination 
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LOGS  OF  BORINGS,  MONITOR  WELLS, 

BASE  WELLS,  AND  SELECTED  OFF-SITE  WELLS 
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£  LoSs  of  Borings  and  Monitor  Wells  DriUed  by  Dames  &  Moore 
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lilt  M 


BORING  1 


s"  =  s 

■  s 


5  2  SYMBOLS 


DESCRIPTION 


0.6  23  8 

2.0  24  B 

T.O  42  8 

3.6  47  B 


3.6  82 

4.6  92 

3.8  79 

1.2  29 

.1-6  18 

1.6  41 


0.8  29 
1.8  40 


1.8  $  8 
~n~  ,7/  b 

2-*  10.5'“ 

1.8  95  i 


34/  BROWN  CLAYEY  SILTY  FINE  SANO  TO  SANDY  SILT  WITN 
N.  TRACE  Of  GRAVEL.  DAMP 

GRADING  TO  OAR*  BROWN 
INCREASING  CLAY,  DAMP 


GRADING  TO  LIGHT  BROWN,  DAMP 


INCREASING  CLAY 


INCREASING  SANO 


TRACE  OF  GRAVEL 


WHITE  CLAYEY/SILTY  SANO 


BORING  TE RUINATED  AT  20.0  FEET  ON  11/8/83. 
NO  GROUNDWATER  ENCOUNTERED. 
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UMMTOIY  TEST 
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-s 
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0 
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X 
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0 

0 
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0 
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0 

0.6 

1.0 
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0 
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0.8 

0.»  . 

-  - 

.. 

S  5 

£  S  SYMBOLS  DESCRIPTION 


1 

6  8 

/  ' 

CL 

BROUN  MED1IM  TO  FINE  SANOT  SILTY  CLAY.  TRACE 

OF  ROOTS.  DRY 

8  B 

37  8 

DECREASING  SAND 

47  8 

?'8 

INCREASING  CLAY,  DAMP 

31  8 

:■/ 

24  8 

16  8 

INCREASING  CLAY 

a  8 

INCREASING  SANO 

13  8 

OAMP 

14  8 

28  8 
35  8 

: 

DECREASING  SANO 

44  8 

M  8 

84/  g 
11"  B 
98/  n 
10"  “ 

'“'0 

;  ; 

WHITE  TO  LIGHT  BROWN.  0A*> 

42  8 

HI  9 

INCREASING  SILT 

BORING  TERMINATED  AT  20.0  FEET  ON  11/8/83. 
NO  GROUNONATER  ENCOUNTERED. 
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BORING  3 


LABORATORY  TEST 
SATA  REPORTED 
ELSEWHERE 

Mat 
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2? 

huh 
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nr 

52 

:[ 

r  s 
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2  —4 
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X 

X 

0 
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1.0 

0 

0 

0 
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-1.0 

0 

2 

1.0 

2.0 

X 

X 

X 

0 

0 
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0 

0 
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0 

0 

0 
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0 

0 
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0 

0 
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0.9 

l 

1 

1 

1 

1 

1 

I 
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DESCRIPTION 


12  B 
7  B 
n  B 
21  B 
so  B 
94  B 


60  B 

M/  B 

11*  a 

21  B 
io  B 

17  B 

49  B 

64  B 

38  B 

32  B 


56  B 
38  B 
so  B 

44  B 


BROWN  CLAYEY  SAHOY  SILT  TO  CLAYEY  SILTY 
FINE  SAND,  DAMP 


LIGHT  BROUN 
DAMP 

TRACE  OF  ROOTS 

LIGHT  BROWN  SANDY  SILTY  CLAY  TO  CLAYEY  SILT. 
DAMP 

DAMP 


BROWN  TO  LIGHT  BROWN  CLAYEY  SANDY  SILT  TO 
SILTY  SAND 


ROCK  FRAGMENTS 


BORING  TERMINATED  AT  20.0  FEET  ON  11/8/83. 
NO  GROUNOWATER  ENCOUNTEREO. 


LOG  OF  BORINGS 
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BORING  5 


LARORATORT  TEST 
DATA  REPORTED 
ELSEWHERE 
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X 

X 

0 

0 

0 

o 

3C 

o 

0 

0 

y 

8 

0 

0 

0 

0 

0 

0 

0 
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i 

:  I  ; 

!  I  ! 
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1 
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_ 1 _ 1 _ 

BORING  TERMINATED  AT  20.0  FEET  ON  11/10/83. 
NO  GROUNDWATER  ENCOUNTERED. 
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BORING  6 
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£  3  SYMBOLS  DESCRIPTION 


ij 

I'CS 

LIGHT  BROW*  TO  BROMN  CLAYET  SANOT  SILT  TO  SILTT 

IS 

s 

m 

SAW  WITH  TRACE  OF  GRAVEL  ANO  ROOTS.  MOIST 

37 

8 

■ 

FINE  SANOT  CLAYEY  SILT 

25 

8 

m 

DAMP 

56 

8 

■ 

SLIGHTLY  CEMENTED  SAND  ROCKETS 

29 

8 

1 

INCREASING  CLAY 

68 

8 

II 

1' 

26 

8 

INCREASING  SILTY  CLAY 

17 

8 

!i 

18 

8 

i 

I 

15 

8 

i 

8 

32 

8 

INCREASING  CUT 

24 

8 

■ 

14 

8 

i 

I 

15 

8 

i 

■ 

INCREASING  CUT 

19 

8 

: 

■ 

17 

8 

; 

■§ 

10 

8 

i1 

■ 

CUT  ROCKETS 

u 

8 

I 

*i^Bl 

■ 

7 

8 

; 

6 

8 

I! 

«IC:U*  BROMN  SILTT  SAHO 

SORING  TERMNftTED  AT  20.0  FEET  ON  11/10/83. 
NO  GROUNONATER  ENCOUNTERED. 


•instrument  MALFUNCTIONED 
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BORING  7 


UIOIBTOIT  TEST 
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ELSEWHERE 
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X 
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X 
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£  5  SYMBOLS  DESCRIPTION 

l  lirn  !■  flitrilT  ■HIM  fl  ItrT  TTMT  ~IIN)T  ~TI 


u  b] 

I  l‘ 

1  «-/ 

SM 

LIGHT  5R0MN  OATET  FINE  SANDY  SILT  TO  SLITY 

FINE  SAND,  DAMP 

43  B 

57  B 

B 

i; 

INCREASING  SILT 

$7  S 

;i! 

#» 
50/  a 
4.5"  u 

!!.i 

s 

INCREASING  FINE  SAND 

55  B 

80/  a 
11*  H 

'! 

i! 

34  B 

!; 

42  B 

ft 

52  B 

24  B 

.  ■ ; 

l;,' 

INCREASING  HOISTWE 

15  B 

14  B 

23  B 
14  B 
20  B 

1 1 

POCKET  OF  SRONN  SANOY  SILTY  CLAY  WITH 

TRACE  OF  GRAVEL 

I; 

OATET  FINE  SANOY  SILT,  DAM> 

17  B 

1 

2«  g|  US 

BORING  TERMINATED  AT  20.0  FEET  ON  11/20/03. 
NO  MOUNOWATEN  ENCOUNTERED. 


^INSTRUMENT  MALFUNCTIONED 


LOG  OF  BORINGS 
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BORING  8 


UIIMTIII  TEST 
UTtlENHEI 
ELSEWHERE 
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X 
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8 
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X 

0 

0 

0 
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» 

IS 
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12 

44 
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BORING  TERMINATED  AT  20.0  FEET  ON  11/10781. 
NO  UOUNOUATEA  ENCOUNTERED. 


^INSTRUMENT  MALFUNCTIONED 


LOG  OF  BORINGS 
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MU  « 


BORING  9 


UIOIATUT  TCtr 
I  AT  A  KPIITEI  _ 


*  3  SYMBOLS 


DESCRIPTION 


SH  MOM  SILTY  FINE  SAW  WITH  TRACIS  OF  CUT  AND 
GRAVEL 


DAM  8 ROMM  CUVET  SILTY  SAND  TO  SAWV  SILT 


«.  |  LIGHT  BROUN  CUVET  SAWV  SILT.  DAMP 


INCREASING  FIRE  SAW 


SAWT  SILTY  CUV 


CALICHE 

MEDIUM  TO  LIBIT  BROUN  CUVET  SAWT  SILT 


WOI*  BROUN  FINE  SAWT  SILTY  CUT,  DM* 


SILTY  SAW  POCKET 
TRACE  OF  GRAVEL,  DM* 
BESPECKLED  WITH  LIGHT  BROUN 


1/2"  THICK  HOIST  SEAN  AT  22.0  FEET 


BORING  TERMINATED  AT  2S.0  FEET  ON  ll/B/BJ. 
W  GROUNOUATER  ENCOUNTERED. 


INSTRUMENT  MALFUNCTIONED 


LOG  OF  BORINGS 
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BORING  DM-1 

SURFACE  ELEVATION:  isoi.r  FEET 


DESCRIPTION 

TAN  SILTY  SAND 


BROW)  SANDY  CUT 


GRAY  SANDY  CLAY 


BROWN  SANOY  CLAY 


WATER  LEVEL  MEASURED  AT  92.  Z  FEET  ON 
H/5/83 


BROWN  CLAYEY  SILT 


BORING  TERMINATED  AT  120.0  FEET  ON  10/27/83. 


I  by  Dames  &  Moore  Plate  a-io 


LOG  OF  BORINGS 


BORING  DM-3 

SURFACE  ELEVATION:  17M.7FEET 


SYMBOL 

TYPE  OF  TEST 

M 

moisture 

QO 

QUICK  MO  TEST  BASEO  ON  ASSUMEO  SPECIFIC  GRAVITY 

MO 

moisture-density 

CO 

CHUNK  DENSITY  ON  BULK  SAMPLE 

RD 

RELATIVE  DENSITY 

COMP 

COMPACTION  CURVE 

Cl 

CALIFORNIA  IMPACT 

cc 

COMPACTED  CORE 

c 

SPECIFIC  CRAVITY 

pH 

HYOROCEN  ION  CONCENTRATION 

MA 

MECHANICAL  ANALYSIS* 

SA 

SIEVE  ANALYSIS  (*2M  ONLY) 

HA 

HYDROMETER  ANALYSIS  (-2M  ONLY) 

AL 

ATTERBERC  LIMITS  (LL  6  PL) 

SL 

shrinkage  LIMIT 

FS 

FREE  SNELL 

SS 

SHRINK-SWELL 

EXP 

EXPANSION 

C  (COL) 

CONSOLIDATION  (COLLAPSE) 

VC 

VIBRATING  CONSOLIDATION 

P 

PERMEABILITY 

FP 

FIELD  PERMEABILITY 

UC 

UNCONFINED  COMPRESSION 

TXUU 

TRIAXIAL  COMPRESSION  TEST 

1.  UNCONSOLIOATEO-UNDRAINED 

TXCU 

2.  CON  SOLI  OAT  ED-U  NOR  AINED 

TXCUM 

1.  CU /MULTIPHASE** 

TXCUPP 

1.  CU/WITH  PORE  PRESSURE  MEASUREMENTS 

TXCD 

5.  CONSOLIDATED -DRAINED 

DS/UU 

DIRECT  SHEAR  TEST 

1.  UNeOMSOLIOXTtO-UNOllAINEO 

OS/CU 

2.  CONSOLIOATEO-UNORAINCO 

OS/CO 

3.  CONSOLIDATED-GRAINED 

OS/CD/M4 

H.  CO /MULTI PHASE** 

LV 

TORVANE  SHEAR  (LAB  VANE  SHEAR) 

LIQUID  LIMIT 


PLASTICITY  CHART 


•  INCLUDES  COMPLETE  ANALYSIS,  SIEVING  ANO  HYDROMETER 
••  SERIES  OF  TESTS  RUN  ON  SAMPLE 


■  INDICATES  DEPTH  OF  UNOISTURBEO  SAMPLE 

a  INDICATES  DEPTH  OF  DISTURBED  SAMPLE 

□  INDICATES  DEPTH  OF  SAMPLING  ATTEMPT 
WITH  NO  RECOVERY 

2  INDICATES  DEPTH  OF  STANOARO  PENETRATION  TEST 

2  INDICATES  DEPTH  OF  STANDARD  PENETRATION 
TEST  WITH  NO  RECOVERY 

A  •  ACKER  SOIL  SAMPLER 
0  •  DAMES  l  MOORE,  TYPE  D  SAMPLER 
P  -  DAMES  6  MOORE  PISTON  SAMPLER 
U  -  DAMES  t  MOORE  TYPE  U  SAMPLER 
PT  -  PITCHER  TUBE  SAMPLER 
NX  -  NX  CORE  SAMPLER 


m  T  si 

i  1  I 


INDICATES  DEPTH  ANO  LENCTH  OF 
CORE  RUN 


-  RQD  (ROCK  QUALITY  DETERMINATION!  PERCENT 
OF  THE  TOTAL  CORE  RUN  HAVING  AN  UNFRACTUREO 
LENCTH  OF  •"  OR  MORE 

PERCENT  OF  CORE  RUN  RECOVEREO 


a  INDICATES  DEPTH  OF  FIELD  VANE  SHEAR  TEST 


TW  -  DAMES  t  MOORE  TYPE  U  SAMPLER 
WITH  THIN  WALL  ATTACHMENT 

SPT  -  STANOARO  PENETRATION  TEST  SAMPLER 

ST  -  SHELBY  TUBE  SAMPLER 


NOTE 

UNLESS  OTHERWISE  NOTED  SAMPLING  RESISTANCE 
IS  MEASURED  IN  BLOWS  PER  FOOT  REQUIRED  TO  DRIVE 
SAMPLER  1 2- INCHES  AFTER  SAMPLER  HAS  BEEN  SEATED 
6-INCHES.  A  1«0- POUND  HAMMER.  FREE  FALLINC  A 
DISTANCE  OF  10  INCHES  IS  USED  TO  ORlVE  THE  SAMPLER. 


KEY  TO  SAMPLERS 


KEY  TO  SAMPLES 


KEY  TO 

LOG  OF  BORINGS 
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GRAPHIC  1  LETTER 
SYMBOL  I  IVMIOi 
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AMO 

CLfAN  OAAVELS 
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*m  *■ 

m 

WELLGAAOIDGMAvElS  GNAVIL 
SANO  Ml*  TUMCS  L'TTtiONNO 

PlMSS 

COARSE 

itiraioMMo 

PIMCSI 

Of 

POORLY  GAAOCD GRAVELS 
GMAvCLSANOMIMTUMCS  LlTTtC 

OM  NO  P  INIS 

SOILS 

MOM!  THAW  10% 

09  C0AAS*  FAAC 

OAAVSLS  «MTM  EMMS 

(APPRECIATE 

SI 

CM 

SILTvgMAvClS  GAAVCiSAWO 

SILT  MIXTURES 

TIOM  AfTAINf  0 

OM  MO  TsUvf 

GC 

CLAVIV  GAAviLl.  GAAVlL  SANO 
CLAV  MIXTURES 

SAMO 

AMO 

CLIAMSAMO 

• 

*•••*! 

sw 

WELL GRAOEO SANOS  GAAVCLLY 
SAMOS.  LITTLE  OM  NO  PINES 

MOM|  THAN  H\ 

OF  MATERIAL  IS 

UNO* 

SOILS 

FIMISI 

■ 

a 

POOAL  * GAAOf 0  SANOS  GRAVEL 

i*  sanos.  Lime  oa  nopincs 

mo  sil  vi  sm 

WOMI THAN  §0% 

OP  CO  AMS*  PAAC 

SAMOS  MNTM  PIN  IS 

lAPPMCClASLl 

lillSIil 

iL'IWi 

SM 

SlLTv  SANOS.  SANO  SILT 

MIXTUAfS 

vo  «|Tivf 

AMOUNT  OP  FlNISI 

w 

SC 

CLAVv'V  SAMOS  SAMO-CLAY 

MIXTUAfS 

■ 

ML 

IMOAGAMIC  SILTS  AMO  VERY  PlMC 
SANOS  A  OCX  fLOUM  SILTY  OM 
CLAYfv  PiMf  SAMOS  OA  Clayey 

SILTS  WITH  SLIGHT  plasticity 

PINS 

dNAMNEO 

Mill 

SILTS 

AMO 

CLAYS 

L'QUlO  LIMIT 
ll«  THAN  SO 

l!!^ 

CL 

iMOAGANiC  CLAYS  OP  LOW  TO 

MCOlUM  PLASTICITY  GAAVCLLY 
CLAYS.  SAMQY  CLAYS.  SILTY 

CLAYS.  LIAM  CLAYS 

Si 

OL 

OAQAMlC  SILTS  AMO  OAGAMIC 

SILTY  CLAYS  OP  LOW  PLASTICITY 

MM 

IMOAGAMIC  SILTS  MICACEOUS  OM 

D<  A  TOM  ACCOuS  PINE  SANO  OM 

SILTY  SOILS 

MOAf  than  sou 

OP  MATERIAL  IS 
WALLl*  TMAM  NO 

jWIilvl  sm 

SILTS 

AMO 

CLAYS 

LIQUID  LIMIT 
GREATER  THAN  SO 

CM 

■MOMGANlC  CLAYS  O*  hiGH 
plasticity  pat  clays 

m 

OM 

OMGANIC  CLAYS  OP  MCOlUM  TO 

HIGH  PLASTICITY  OMGANIC  SILTS 

|  WOHU  ORGANIC  SOILS 

S:v:^S 

FT 

HIGH  OMGANIC  CONTENTS 

NOTE  OUAL  SYMBOLS  ARE  USEO  TQ  INDICATE  BORDERLINE  SOI L  CLASSIFICATIONS 


KEY  TO 

WELL  CONSTRUCTION 


UNIFIED  SOIL  CLASSIFICATION  SYSTEM 
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WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 


Log  No . 

Rec . . . 

Well  No . 

Permit  . 

Do  not  jtu  in 


rtrA— n O '.■««»—  -yj  e.  &  D°  *“  « 

Owner  liolilB Mr  Pprco  -Base . — . -  Dril,ef . Allwr  ttotcr  -tfell-Semco  C 

Addrea-.^a-vegas-y  Sevada . - - - - —  AddreM  231.  ijarylcni  rc-nrr-; . Lic  No4o 

Location  of  well:  Jf*  Sec..  .9...,  T.2Q.H/S.  R6E  E.  in .  Olarl* .  C 


Water  will  be  used  for . gaLae...5u».-..jy...":?^??'....!^!^.?.fj!*?'....TouI  depth  of  well  /£$ &  . 

Size  of  drilled  hole....gfl1...yfrfcu  . Weight  of  casing  per  linear  foot^„^r  .  £..  ^  ^ 

Thickness  of  casing.,  . . . . . Temp,  of  water . . . 

A  °i“'l‘r  I'ng,h  #f  ifS"  fe^;S^fem  S£Sfenr,,rpr(  otitatOe  0:e, 

*:  i  •  If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . . . 

If  conflowing  well  give  depth  of  standing  water  from  surface  ...??•  .4: .  . n/ia/si . 

If  flowing  well  describe  control  works  . .. . .. . . . . . 


Date  of  commencement  of  well 
Type  of  well  ric . 


{Type  and  six*  of  raire.  etc  ) 

*el1  . Sept  12  *  •1951 . D»‘«  °f  completion  of  well . ‘-tgn  ,  SO  | -1951 

ileyatono  50  A-Cabi«  tools 


log  or  formations 


Tblckneas 

fact 


0  ' 

4  i 

4 

4 

16  ! 

12 

IS 

69  ; 

53 

69 

74  1 

5 

74 

,  127  i 

53 

127 

130  | 

3 

130 

165 

35 

165 

175  | 

10 

175 

.  182  ! 

7 

182 

,  200 

10 

200 

.  235  1 

35 

235 

240 

5 

240 

245  1 

5 

245 

,0  47 

2 

247 

250 

3 

25C 

2£-3 

15 

255 

385  1 

120 

385 

405 

20 

405 

410 

5 

410 

;-70 

60 

47  C 

,  435 

15 

405 

4b($  4<1Q 

5 

4oo 

530 

40 

530 

1  555  1 

25 

555 

'  560 

5 

560 

|  650 

90 

650 

670 

1  20 

670 

'  673 

!  3 

Trpe  of  material  jj 

I  Top  3Cil 

Caliche  J 

Brown  cl»7  | 

i  rats?  nirai  iri  gravel  \ 

brovn  clay 

a  a  ‘.ldy  gravel 

Sandy  brown  clay 
!  brown  clay 

white  elay  I 

brovn  clay  and  gravel  | 

,  brotm  olay  l| 

sandy  brown  city  | 

bro-„-n  cla7  and  gravel  j 

white  clay 
oandy  gravel 

light  brown  clay  and  gravel  ■ 
broim  clay  jl 

Hard  brown  oand .  Sone  v  rater 
otleiy  wot  clay 
broim  clay  r 

blue  clay  j! 

sandy  blue  clay  ? 

j  blue  clay  j 

;  broim  clay  |l 

!  water  sand  j 

j  sandy  brown  clay 
blue  and  grey  clay  ; 

white  sand 


Waterbearing  Formation  Co 
Perform  tlotia,  Etc 


I  Chief  aquifer  fieater-beur.nr 
formation i 

j  from  . 73  w  to  .750 

[  Other  aquifers  .76. Q  .  ...t»C  ..7£L 

|  127... to..  130,  247  2C  2 
36.5  ...to.  4C5.,..  .555. ...tc  5 
|  670  to  6 73. a.  ...7.97/. to.  5 
I  8l£  -t m-  S2S,--950  -  tro  f 

h  First  water  at. ..£9  £-0..  fe¬ 
ll 

Ij 

ji  Csslcj  perforated 

j  from  144  ....  to  £26  _ 

|  Size  of  perforations 

.5/32"  X_l...l/*-"-IQ=f 


tOO  Or  rORMATION3— OonlfcxKil 


0 

.0 

17 

,0 

-8 

IS 

30 

57 

SO 

C5 


I  To 

_ _ M> 

i  6ca 

'  730 
.  750 
i  760 

i  7eo 
i  787 
Sio 
83  0 
823 
1  830 
,  857 
!  860 
505 
915 
,  .Q85- 


17 

40 

20 

10 

20 

7 
23 

8 

10 

2 

'27 

3 

45 

10 

-12. 


TfP*  of  material 


sandy  brovr.  clay 
bins  and  brown  clay 
brown  sand 
'brown  clay 
grey  sand 
blue  clay 
grey  sand 
blue -grey  clay 
grey  sand 
sticky  grey  clay 
sticky  black  clay 
sandy  black  and  blue  clay 
sticky  blue  clay 
blue  clay  with  streaks  of  line 
blue  clay _ _ _ 


925 — 940  blue  clay  with  streaks^  of 


940 — 945  white  clay  and  line  v_, 
c45 — 950  sandy  light  blue  clay  6  1 
950 —955  sard 

955—1000  sandy  grey  clay  a  lino 


CASINO  record 


Dl«n 

'-aaiflff 

From 

feet 

To 

feet 

Lonctn 

20" 10; 

0 

100 

:lco' 

12  3/4 

0 

050 

850’ 

»  TUmarkjT — Qrootla*,  Etc. 

* Co-e"tcd  In  place  with  138  cack3  cf  straight  eenont, 
*  A.  hit  steel  shoe  8"  X  20"  X  1" 
liner  vitv.  bit  stool  ohee  0"  ;  12  5/4"  t  3/4"  nae-.lnc 
perforated  fron  144  feet  to  826,  Perforations  5/30 
il  31"  apart  around  clrcunfercr.ee  11"  between  rev 
I  'jraTel  packed  between  20"  hole  and  12  3/4"  liner,  v: 
I  1/4"  to'o/G"  gravel. 


GENERAL  INTORatATION — PumplSff  Ttot,  QuoUty  of  Wotor.  Elr. 


c-c  ...  de-x.  t-~?  of*  ISO  f"n*.  1  iszzSZi  of  teat  r 


■  .-aliens- 


-JZj: l 


rn  &/,//  *p.  <  13^’ 


11*-’. 


•  'Wilt  DR LEXERS  'STATEMENT 

Ttus  -.«il  was  drilled  under  my  jurisdiction  and  die 

w*  j  '  ,‘t;  - 

aaovf  information  n  true  to  my  best  mformaoon  sad  belief. 
Signed' 


(Not  to  be  filled  In  bj  Driller) 


^  WeU*DrUl*r 


!  Dated 


Bv 


WZ.-2C 


Ucense  No . AC-. 

.  1951 


*  -  ■> •  .  ■ .  ■  »* 


0  *  •  •  .*•  o'  .**  »'•  ,"f  A\’*  -*»  h‘*  K  *  .  ’*  W*‘ 


rV*. 


WELL  DATA 


WELL  * 


FACILITY  4 


LOCATION _ Neills  AFB 


DATE  DRILLED 


DEPTHlOOO ' 


DRILLER 


Allan  Water  Wall  Sarvlca 


BOTTOM  : 


WELL  DIAMETER  20' 


GRAVEL  PACK 


CASING  DIAMETER _ 12" 


CASING  PERFORATIONS  Location  aot  Known 


COLUMN  SIZE 


GAGE  LINE  None 


PUMP  SETTING 


PUMP  STAGES _ 12 


PUMP:  MANUFACTURER 


Fairbanks  Morse 


SERIAL  # 


TYPE  SHAFT  LUBRICATION 


MOTOR:  MANUFACTURER 


HP  AND  VOLTAGE  75  PR  29S3  220-440  TiN/iASrORMEis  vAPACITY 


AUXILIARY  ENGHi'E:  DES  CKI77IGN  BUD*  Eng  &  Equip  Co  Mod  » 
6  ay  tm  g/-  . . 


WELL  HOUSED  IN  BUILDING  Fac#490 


INITIAL  PRODUCTION.  SPM  600 


LATEST  PRODUCTION  239  December  1971 


I 


Description  of  bm  Icing  hr;  sing  the  i-.'cll. 


Uov  .  it  have  removable  hale 


i 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 


Log  No . 

Rec . . 

Well  No . 

Permit  ? . 

Do  not  fill  in 


JksSU-jAir  Forage 72  »,  not  fiU 

°wner  Ifellia  •ftlr-Porc'ff -Bctse .  Driller . Allen  Well  Seiivlco 

Addre9S..^0..-Ve^^-  .  Kw^a2t.- - - Address.  ■^Ji-~lxiryiSXA-"T-yxiT: . Lie.  Nc 

Location  of  well:  JW  4  Sec...®...,  T.£0-J^/S,  R62..E,  in . nT~»»V . 


20"  ID  j  O 

12  3/4'  0 


Type  of  material 


sandy  brawn  clay  925 — 91 

blue  and.  brown  clay 
brown  sand  940 — 9* 

brown  clay  545—95 

grey  sand  950 — 9\ 

'  blue  clay  955 — 1< 

.  grey  send  - 

blue-grey  clay 
grey  sard 
sticky  grey  clay 
sticky  black  clay 
sandy  black  and  blue  clay 
sticky  blue  clay 
blue  clay  with  streaks  of  line 
blue  cla 


925 — 940  blue  clay  with  streaks  of 

Up**  . 


940 — 945  white  clay  and  line 
545.-950  sandy  light  blue  clay  L  1 
950—955  sard 

955 — 1000  sandy  grey  clay  &  llmo 


CASING  RECORD 


Length 

ICO* 

850' 


“Remarks” — Seals,  Qrooting.  Etc. 

C everted  In  place  ,rith  198  sacks  cf  straight  c escao 
A  bit  steel  shoe  8"  X  20"  K  1" 

liner  with  bit  stool  shoe  0” C  12  3/4” X  3/4”  machine 
perforated  from  144  feet  to  826,  Perforations  5/32 
1  apart  around  circumference  l-'"  between  row 

"ravel  packed  between  20"  hole  and  12  3/4"  liner ,  v 
j 1/4”  to" 3/8"  gravel.  . . 


GENERAL  INFORMATION— Pumping  Test,  Quality  of  Water.  Etc. 


eot  r 


2 


Jt/,/2 


*  '  *  ’WELL"  DRILLERS  “STATEMENT 

nr;  .3  7"- ;  ,.'p  :i  37' 

This  well  was  drilled  under  my  jurisdiction  and  the 
ri  r-;  "  o  .CIS  -  '  r  ** 

abov^  information  is  true  to  my  best  information  and  belief. 
v— ^ WeU -Driller 


License  No . 40-. 


(Not  to  be  filled  in  by  Driller) 


-Dec  .—20 . .  1951 


WELL  DATA 


WELL  # _ _6 _ 

LOCATION  Nellis  AFB 


DATE  DRILLED 


FACILITY  # 


DEPTH  1000  ' 


t 

.  o  : 

;-:yo 

I 

yv-> 

w-vy 

/-y-v. 

Vv’-V' 

N  i  ■/ 


DRILLER 


Allen  Water  Well  Service 


BOTTOM 


WELL  DIAMETER  20" 


GRAVEL  PACK 


CASING  DIAMETER _ IT 


CASING  PERFORATIONS  Location  not  Known 


•  .  -  A  .  > 
-  A’.  - 

•‘.  -'A' • 


COLUMN  SIZE 


PUMP  SETTING 


GAGE  LINE  None 


PUMP  STAGES  12 


PUMP:  MANUFACTURER 


SERIAL  #  PR  2353 


TYPE  SHAFT  LUBRICATION 


MOTOR:  MANUFACTURER 


Fairbanks  Morse 


HP  AND  VOLTAGE  75  PR  2953  220-440  TRANSFORMER  CAPACITY 


AUXILIARY  ENGINE:  DES  CRIPTIQN  BUDA  Eng  &  Equip  Co 
€  eyte  cy/. 


WELL  HOUSED  IN  BUILDING  Fac  #490 


INITIAL  PRODUCTION,  6PM  600 


LATEST  PRODUCTION _ 239  December  1971 


y 


WATER  WELL  QATA 


Wei  1  Depth : 
Pump  Setting: 


lOOf) 


Production  Column  Diameter; 
Casing  D i ameter :  /  7./ _ 


and  location  cl  perforations 


well  is  gravel  packed;  not  gravel 


Well  Diameter 


Type  drive  shaft  lubrication:  Oil  or  Water _ U  I L — _ 

Drive  Shaft  D i ameter : 

Electric  motor:_  _ HP_ 

Auxiliary  motor,  type  and  HP  f  rJC)h/e  )  ft 

Static  water  1  eve  I :  /oz' _ 

Well  design  capacity:^  _ 

Pump  Description:  Vertical  turbine  pumps, 

_ 11  bowl  assembly  with  rated  capacity  _ 

at  TDH 


Vol tage 


Description  of  building  bousing  the  well.  Does  it  have  removable  hatch? 


KEY  PUNCHING  I  N  S  T  RU  C  T  I  0  N  S  :  Dup  1  i  ca  te  col .  5-33  for  all  cards 


R  =  2  3*+  *T=:  A*  2  3  5# 


19  20 


1  ®  1 

*237 

3 

®  J 

1*238=] 

,SI  te 
'Status 


F-f I  owl n«  P-pumpIne 
G-nearby.  R-recantly 
flowing  pumped 
H-nearby,,  5-nearby, 
rec  en  t  I  y  p  ume  I  ne 
f  I  o  w  I  n  e 


B-obs  t  ruct  I  on  T- nearby. 

P-Pumplne  recently  pumped 

R-  recently  V- Torsion  substance 

pumped  X-surFace  water 

5-nearby.  effects 

p  um  p  I  n  n  Z-  ot  he  r 


49^ _ 56  61  62 


Location  sketch: 

rs  -  rk. 


Method  A-nirl  Ine  R-reported  T-electrlc  tape 

1, ,v„f,  C -Calibrated  s-steel  tbpe  Z-other 
measure-  airline 


Punched  _ 


local  Well  No 


Entered 


_C  he  eked 


WELL  LOG  AND  REPORT  TO  THE  STATE 
•  ENGINEER  OF  NEVADA 

- 

Owner . . - . 


Log  No . 

Rec..„ . 

Well  No . jSf.tl . 

Permit  No  ...127.70 . 


Do  not  fli  4* 

Dniler AlJ.cn . .  Water .  .  e  i  1  c  o.  Co, 


Address  .-^r?  ’Vc&es.  ^cradfev . .. . .  a<Mt«»....231.  ilaiviHni  I.arlzuay Lie.  n0.4q . 

Location  of  well:  Sec..? — ,  T.i"9..N/S»  R.^$.X,  in . .  Counts 


Water  will  be  vised  for . r.V %®.  ?  4PjJv’’  .... . . . — . . Total  depth  of  well....T^.P....“.®®.^. 

Sire  .;f  drilled  bole  ..20,f . . .Weight  of  casing  per  linear  foot  AQ.e.2 . 

/rti 

Thickness  of  casing . . r/  T.  . . . Temp,  of  water . . . . . 


Diameter  and  length  of  casing.. A.. 1?...3/A . . . . . . . . . 

(Casing  12"  in  diameter  and  under  fftre  inside  diameter;  easing  12"  In  diameter  gire  outside  diameter 


If  flowing  well  give  flow  in  c.f.s.  or  g  p.ra.  and  pressure— . — . . . . . . 

If  aonflowing  well  give  depth  of  standing  water  from  surface - - - 54  .£$$.%. . . . 

If  flowing  well  ce*-riKe  control  works .  . - . . . . . 

(Type  and  else  of  rales.  etc.) 

Date  of  commencement  of  well  v7  ■wy»r  15*. ..19^1.. ...Date  of  completion  of  welL.-.^ftnuaijr.  ..I6.n...3i252 . . 

Tvpe  of  well  rig  ?C  A  "C-CtOttC  CSlble  tool 3 . . . 


LOG  OF  FORMATIONS 


From 

feet 

s 

10 

30 

50 

65 

70  e 

30 

167 


To 

tMt 

10 

3C 

50 

65 

70 

60 

147 

177 


TtickoM* 

fMt 

10 

20 

20 

15 

5 

10 

67 

10 


Type  of  material 
oaTv"y  snii 
grf.VCl 
grey  nlny 
brwm  clay 
white  clay 

•..titc—  sand  (fine  Gr°y) 
gray  clay 

Gravelly  brown  clay 


177 

209 

32 

brovm  clay 

20° 

,.lr219 

10 

brovm  clay  and.  gravel 

219 

223 

0 

white  clay 

223 

2'-0 

12 

brovm  clay 

240 

243 

3 

8tlc;cy  white  clay 

243 

245 

2 

Gandy  light  brown  clay 

245 

252 

-  7 

gravel 

25? 

,273 

21 

1  brovm  clay 

273 

1  22  C 

7 

brovm  clay  and  gravel 

22C 

?.c  2 

5 

~rr,Tel 

233 

2C7 

2 

or  own  clay 

237 

OfV> 

5 

gravel 

202 

'  327 

15 

sandy  grey  clay 

327 

i  320 

23 

,  brovm  clay 

350 

i  410 

60 

!  oandy  brovm  clay 

410 

i  420 

!  10 

|  brovm  clay  ard  gravel 

*20 

■  429 

9 

aardy  graval 

429 

,  4>4 

5 

|  brovm  clay 

434 

440 

!  6 

i  fine  grey  sand 

440 

;  45? 

!  19 

caliche 

Water  bearing  Formation.  Cosing 
Perforations.  Etc. 


Chief  aquifer  ( w*ter-benrinc 
formation) 

from  —  2.45 . m  .  252 . rt. 

Outer  aquifer*  _ 

420  t;  429.  »g»  to  44Q 
405...tq.42pJ._55o...t9...557.. 
591  to  596.  667  to  693 
754.  .to  .  752, . . 

ft  ret  wo  ter  at  70  i  V  eet. 

Casing  perforated 
from  ....r:.*?.Q. . .  to 


SUe  of  perf  ora  done 

5/3aJi.JL  i/4.  ,_3L-in ..  .... 
apart  aroudd  .clrcwafer 
l'  v"  between  rows 


1 


-S&- 


Log  No . 

WELL  LOG  AND  REPORT  TO  THE  STATE  R«.._ . 

•  ENGINEER  OF  NEVADA  Wel1  No . -~4Jnn . ‘S': 

/**  •  jrijf  Permit  No.-M7.7g . - . - 

I?  j  i  ■  ‘ri  “  -"niTT  ju  ~  ~  *o  not  fill  (n 

Owner  -Kc.3.%jrsu  Ajg-'Sase . . . .  Driller . Alien ...Water ..Weil „rj.v5c*v;lco..Co.#- 

Address....4^..:V<«f.s.ti-.i*cx'aiar.v .  Address  . ..23l  ^ai^land..l.arI:iiay.Lic.  No.40.  v-. 

Location  of  well:  S?..*.®*  Sec..?-...,  T.M.N/S,  rM.E,  in . . . ---.“S . Coutf 

or . . : 

Water  -will  be  used  for . .?.Vr.9.®....v.9P..Lvly . . . . Total  depth  of  well...  .76  (5  . ® 94 . 

Size  of  drilled  bole . .2.0..! . Weight  of  casing  per  linear  foot..40,.2 .  . 

Thickness  of  casing . . Temp,  of  water . 

Diameter  and  length  of  casing.....??...?.  *.P..t... .4—1?... 3/4. . . 

(Casing  12"  In  diameter  and  under  give  Inside  diameter;  casing  12"  in  diameter  give  outside  dinmet  - ■ 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . ; . 

If  nonflowing  well  give  d <  th  of  standing  water  from  surface . re. . 54...f®e.t . V“ 

If  flowing  well  describe  control  works . 

(Type  and  aize  of  valve,  etc.) 

Date  of  commencement  of  well...1.. v7/. 5. 5.D. . .  iSa....J.9j-'i.....Date  of  completion  of  well....  *....1952  . 

Type  of  well  rig  3? ...A  K^Ston® ...Cable ...tOOlO . 


\%v-v 


From 

To  i 

Tbicltm 

feet  1 

feet  i 

feet 

ffi  ! 

10 

10 

10 

30 

20 

30 

50  | 

20 

50  ! 

65  i 

15 

65  i 

70  1 

5 

70  8  1 

80 

10 

30  j 

147 

67'- 

167  | 

177 

10 

177 

209 

32 

209  ;;irsi9  : 

10 

219  ; 

228 

0 

228  i 

240 

12 

240  j 

243  1 

3 

243  1 

245  i 

2 

245 

252  ( 

7 

252 

273  ! 

21 

273 

280  ! 

7 

20C 

2C5 

1  5 

2C5 

287 

2 

237  1 

2°2 

5 

292 

327 

15 

327 

350 

23 

350 

410 

60 

410 

420 

10 

420 

429 

9 

429 

434 

5 

434 

|  440 

6 

440 

459 

19 

LOG  OF  FORMATIONS 


Type  of  material 

OCVrtfy  sell 

jjj—  LiV  Lx 

rr *cy  olny 
bro-m  clay 
vrhlte  clay 

•.vater  sand  (fine  Grey ) 
Srcy  clay 

I  Gravelly  brovm  clay 
i  brovm  clay 
j  brovm  clay  and  {-ravel 
white  clay 
!  brevm  clay 

Btlcky  white  clay 
candy  llyht  brevm  clay 
Gravel 
brovm  clay 

brovm  clay  and  gravel 
, -ravel 
I  brovm  clay 
j  Gravel 

candy  grey  clay 
brovm  clay 
candy  brovm  clay 
brovm  clay  and  gravel 
sandy  gravel 
brovm  clay 

fine  nrey  can! 
caliche 


Water  bearing  Formation,  Casing 
Perforations,  Etc. 


Chief  aquifer  (water-bearing  „■ . 
formation) 

from  ..  .2.45 .  to  ...252 . ft. 

Other  aquifers  ...?.?^6....t0 .,..29.2 _ 

420.  to..  429 j  4^4  to  440 
405...to_4j20Jt  ...55Q...tp..557_ 
§gl__to. „59S.t..  6G7 ...tc_69.3. 
754  ..to  ..752., . 

First  water  at  ,.7Q  ..tC  JjjQeet. 


Casing  perforated 

from  _ .?.?.? .  to  ,7®Q . _.. 


Size  of  perforation* 


5/  32..X..l..d/4....,.....3.-£" . 

apart  aroudd  .circuafer 
1  L"  between  rovre 


(om) 


iff 


LOG  or  FORMATIONS — Continued 


#*To 

feet 

Thickness 

470 

11 

475 

5 

485 

10 

490 

5 

535 

45 

540 

*— 

0 

550 

10 

557 

7 

586 

9 

591 

25 

596 

5 

660 

64' 

667 

■27 

693 

6 

705 

-  r.  -  J, 

12 

.  ,4t=s 

Type  of  ma  te rial 

white  clay  75^-759  5ft.  grey  sand  &  gravel 

caliche  759-583  29ft.  grey  clay, 

brown  clay  788-980  192  ft*  blue  clay' 

fine  card  980-965  5  ft.  brown  clay 

brown  clay  and  gravel 

blue  day  920-1000  15  ft.- blue  clay. 

Bandy  clay  ... 

brown  sand  ""  :  : . 

brown  clay 

brovm  clay  L  gravel  • 

gravel 

brovm  clay 

Dticlcy  grey  clay 

grey  sand 

grey  day 


CASINO  RECORD 


From 

feet 

To 

feet 

Length 

.  0 

ICO' 

100’ 

"  0 

760 

760 

1 

i 

1 

i 

1 

"Remark." — Seals,  Grouting,  Etc. 


Cemented  place  with  138  eacka  of  otralgfct  cement.  i 
has  a  3/4"  :c  8"  X  20"  bit  atoel  oboe, 
liner  {  j/lS"  via  11  )  Machine  perforated  from  150  *  to 
76c  •  5/32  X  1  1 /‘t  X  3  1/2"  apart  around  the  clrcum- 
for  once  ..with  1  1/2"  between  rowo 


GENERAL  INFORMATION — Pumping  Test,  Quality  of  Water,  Etc. 


WELL  DRILLERS  STATEMENT 
is  well  was  drilled  under  my  jurisdiction  and  the 


(Not  to  be  filled  in  by  Driller) 


information  is  true  lq_mv  best  information  and  belief. 

Signed  . .-. . : . 

Well  Driller 


Signed 

By . 


January ..  lSr 


License  No. 

. ,1952 


[m] 


HU  19  ^  s 


Oi/^4/)9<PO 


zX  I X  &,  / 1 9  9  l 


^•3/p’  / 1 9 


/  / 1 9 


ff.s-X*  I  tfo  .ox 


ho.fl  g?., 


•  7 


I  o»i  i4i<?g^.  G Uf/lcjtrioui 


/ 


/ 

/ 1 9 

/ 

/ 1 9 

/ 

/ 1 9 

/ 

/ 1 9 

/ 

/ 1 9 

/ 

/ 1 9 

/ 

/ 1 9 

/ 

/ 19 

/ 

/  >9 

/ 

/ 1 9 

/ 

/ 19 

&® 


R  =  2  3M  *T  =  A:';  2  35# 


•'•237= 


SI  t  e 
status 


u-a  r  v 
F  -f  I  o  w  I  n  g 
G-  nea  rby  . 

flowing 
H-n  ear  by. 
re  c  e  n  t  I  y 
flowing 


^-obstruct  ton 
P-  sump  I  ng 
R-recentlv 
p  v«  ped 
5-  ne  b  r  by  . 
p  un  P  I  n  a 


T  -  rte  a  r  b  y  . 

recently  Punned 
V  - fa  reign  substance 
X-  surf  ace  water 
effects 
2-  ot  he  r 


Method  A -airline  R-re  ported  T-electrlc 

of  C ■calibrated  s-steel  tape  Z-other 
easure-  airline 


®  fc 238=1  ®  1*239=1  ® 


9  56 


Location  sketch 

fir't'  $UJ 


Punched  _ 


Local  Well  No 


Entered 


.Checked 


AD-A162  929 


UNCLASSIFIED 


INSTALLATION  RESTORATION  PROGRAH  PHASE  II 
CONFIRHATION/GUANTIFICATION  STA.  .  <U)  DANES  RND  HOORE 
PARK  RIDGE  IL  99  AUG  85  F33615-83-D-4992 


WATER  WELL  BATA 


Well  Depth;  - 

^  / 

Pump  Setting: 

S'' 

Production  Column  Diumttr:  C 

H 

Casing  Piamatar:  /V  and  location  of  perforations 

/*• 

Wall  Piamatar:  •?  a _ wall  ,is  gravel  packed;  not  gravel 

packed 

Type  drive  shaft  lubrication:  Oil  or  Water  r~>  J  / 

Prive  Shaft  Oiameter: 


Electric  motor:  Q 

HP 

27  &/-■-  V  - 

Vol tage 

Auxiliary  motor,  type  and 

HP 

Static  water  level : 

Well  design  capacity: 

iro 

Pump  Oescription:  Vertical  turbine  pumps,  0  Si 

"  bowl  assembly  with  rated  capacity  -to? 

at  tpH 

Oescription  of  building  housing  the  well.  Docs  it  have  removable  hatcli? 


WATER  WELL  DATA  /' 


Wei  1  Depth : 


/  •> 


Pump  Sett  inq:  3 5 


Production  Column  Diameter: 

/' 

Casing  Diameter: 


r / 


and  location  of  perforations 


Well  Diameter: 
packed _ 


JZ-g. 


_wel 1  is  gravel  packed;  not  gravel 


Type  drive  shaft  lubrication:  Oil  or  Water_ 
Orive  Shaft  Diameter: 


CLt 


,/Z 


Electric  motor:  ^  Q 

HP 

y  :  -  -  //-  y  - 

Vol taqe 

Auxiliary  motor,  type  and 

HP 

Stat i c  water  1 evel  : 

If' 

Well  design  capacity: _ 

>ro 

Pump  Description:  Vertical  turbine  pumps,  _ 

"  bowl  assembly  with  rated  capacity 

at  TDH 


f 


Description  of  building  housing  the  well 


Doe.,  it  have  removable  hat 


mo/da 


02/2  l/19  ?0 


HOLD  WET  BSffV  BELOW  IS 


/  / 1  9 


9 


/  / 19 


/  / 19 


/  / 1 9 


/  / 1 9 


KEY  PUNCHING  INSTRUCTIONS:  Duplicate  col.  5"33  for  all  cards 


5  19  20  34 _ 44  49 _ 56  61  62 


L/moI 


m  SI  t  • 
“-status 


C-drv  0-o  b  s  t  r  uc  t  1  on  T-neafby. 

f-f I o»l n(  p- puma  I n«  recently  Pumped 

G-rearby.  R-recentlv  -  -V-foralon  substo.net 
flowing  pumped  x-surface  water 

H-nearby.  S-nearb».  effacts 

recently  pumolna  Z- other 

flowing 


:  T!  i 

•* 

T '  ■'  t 


Method  A-nlrllne  R -reported  T  -electric  tent 

®  of  c-caiibratea  s-steel  tbee  Z-other 

measure-  airline 

went _ _ _ _ 


Punched  _ • 

Local  Well  No. 


Entered. 


Checked 


i  as  61  62  67  *  r-~ 

Location  sketch:  r.  i  r 

cl  ‘ 


f 


r.* 

y  . 


i  _ 


I  h 


i » 


L  • 

t  ‘ 


h 


/■ 


!i  01 


’  AUm 


WELL  LOG  AND  REPORT  TO  THE  STATE 
;  ENGINEER  OF  NEVADA  . 

ruAit  'ooimxn  this  rout  u»  m  enranr 
Bsllli  iir  Nm  Bam  • 

___ — „ — - DrilWBlcljMt 

lanm  Hr  form  Baa  a,  hnS~ 


Log  No- 


a«- 


VdlNt— 

Parent  No.. 


Aeeef  JM*> 


3 


ef  well 


X&-E,  la_.flfcr*.. 


-Cot 


■tie 


.  ZLaXo-Z&X7*8-£mt 


Valor  will  ba'aaad  for. 

Sua  of  drills  bala..®Li?S£iL?$i"_ 
Thlekoaaa  of  awemg^.-j£*i? _ 


.Total  dap*  of  will. 


2D00  feat 


-Weight  of  caaing  par  linear  foot _ 

7k  degrees  T 

.Tap.  of  water. 


7k*  ID  ,  single  mil  ;  Two  foot  abort  ground  aurfooa  to  IOOOfoot. 


Diameter  and  I«gth  of  caaiai 

(Oat  IS*  la  tlawatar  oat  Qatar  0ro  taatOa  Olawatar  j  eulat  J3*  la  l 
If  lowing  wall  gm  low  la  cXa.  or  gp.aa  and  protore _ r_ _ 


tatter  giro  aoUtda  gaaali 


If  aoalowiag  wall  grra  depth  of  atandiag  water  front  anrface— 
If  lowing  wall  daaofba  control  worka. . .  ■  ■■ 


Date  of  comaenouMBt  of  watt 
Type  of  wall  rig.?5y>?i 


71  Dae.  3562 


(Type  »4  tin  ef  valve.  *tc_) 
J3tU  of  onspletioa  of 


3!tJHSfefe*l.Jti.tlLJfiL_iaiDla,4B.Ol„Xlga___w. 


wTTZ  <Jc." 


loo  or  roRttanoNi 


fteai 

To 

TUcksraa 

feat 

ffctt 

feet 

0 

ID 

ID 

ID 

20 

ID 

20 

1*0 

20 

ko 

90 

50 

90 

no 

20 

rjn 

iSo 

30 

UiO 

ISO 

ID 

150 

no 

20 

170 

IflO 

10 

180 

2li0 

60 

2l»0 

300 

60 

300 

360 

6o 

360 

550 

190 

550 

582 

3? 

582 

650 

68 

635 

680 

30 

Trsa  a (  Material 

SINDT  SILT  Bm  aoft;gand  fineA 
rounded. 

SILa  CUTi  Bm,4  buff,  firu. 
CALICHEt  CUT  I  Burr  4  It.  gray, 

■oft  to  Indurated,  few  linos  tone 
grawtl. 

CL AT i  Brn,  soft. 

CALICHEt  Buff,  soft,t  Indurated. 
CUTi  Brn,  soft,  sticky, 

CALICHEt  Buff,  soft  to  indurated. 
CLATi  Bm,  soft,  sticky. 

CALICHEt  Buff,  soft. 

CUTi  Bm,  soft  to  indurated. 

CUT  i>  CALICH  Ei  Buff  4  bm,  soft 
to  indurated,  the  caliche  streaks 
are  hard  it  eause  tha  rig  to  jerk. 
CALICHEt  B  uff,  soft  to  indurated, 
easily  drilled. 

CUTi  Bm,  soft  to  indurated.  Jerl^ 
drill,  action  when  the  indurated 
streaks  are  encountered. 

CALICHE  4  CUTi  Buff4  gray  tan, 
soft  to  indurated.  Jerky  drilling 

U  -  ■  lT  . 

SILT.  WISH  CUT ,4  OTTSPH  STREAKS t 
Bm,  to  lAdurvUd;  rag  try 

toxtorod  gjrivu*  •  -  / 

CLAI  VlTH  DTCATO  VOCDI  IX.  gray* 

I  -rrBkOfk  It  ofnt*.  »<%**♦  I* 


Weter-beertec  foimactee.  GuU| 
Perferad— e.  He. 


CkHf  aquifer  (waUr-bMiiai 
fevmatioe) 


±0 


Other  aqnifera_  j2S. _ ^  _ _ _ 

.../. iso’,  3°* 
sm  '*•  urg'.  pj*  ^  ^ 
gfg  ' _ 


rjrat  water  at—! 


QiJ  >S 


.Jmt. 


Caalnq  perforated 

320  feet  980  feet 

frew _ to  - . . 


•to.  W  parioradoea 

Horizontal  lourler  one/ a  Ij 
*  3  inch  ataggarad  rower  K 
two  thirds  inches  rjiart. 


t  < 


V.  ■*’.  ^ 

jr 

« — •— * 


r/viv: 


995 
995  moo. 


Ttv  O*  MttarUl 

3D.T  It  CUTt  Lt.  gray  brut  bra  ,  aoft;  elay  la  bra  color  4  tho  all*  la 
I™9  l>rn  color.  9a*  aalanlta  gypau*  itmkf  to*  720  to  71*0  fut. 

CUTt  Gray  torn,  aoft.  :  .  .  ?  '  • 

SILT.  4  CUTt  LT.  gray  tan  4  whlta  ,  aoft;  to  lnctiratedj  day  la  tha  «M 
white  color  4  tho  all!  la  tha  It.  gray  tan. 

CUTt  Bm,  aoft  to  Indurated. 

CUTt  Orty  t*>,  aoft  with  ao*a  Indurated  atroaka.  Jerky  drill  la*  firm 
to  905  faot. 

SILT  WITH  CUT  STRUTS!  0v*r,  fray  bra  4  dtlta,  aoft  to  Indurated,  fro 
980  to  995  Toot  tha  clay  and  tha  a  lit  are  about  equal  raounta. 

CUTt  Greenish  gray  4  buff  ,  aoft  to  bard,  greenish  gray  olay  la*  • 
gruaaey  feel  and  la  vary  lean.  Jerky  drilling  at  tine  •  Tha  lean  clay 
dnea  not  flax  diab  meld  la  put  od  it. 

BOTTOM  or  HOLT  1000* 


caarno  ncconn 


T 4WT 


Wall  Depth: 

4 

WATER  WELL  QATA^/> 

/gag' _ _ 

Pump  Setting: 

_ 

/ 

Production  Column  Diameter: 

Casing  Oiameter:_ 

and  location  of  perforations 

Veil  Oiameter: 

>o" 

well  is  gravel  packed;  not  gravel 

packed 

Type  drive  shaft 

lubrication: 

Oil  or  Water 

Drive  Shaft  Diameter: 

Electric  motor: 

So 

HP  3  3  =7 /V  Vol  taoe 

Auxi 1 lary  motor. 

type  and  HP 

Static  water  level : 

Well  design  capacity: 

w7<r 

Pump  Description:  Vertical  turbine  pump*.  _  _ 

"  bowl  assembly  with  rated  capacity  v> 


at;3H 


Description  of  building  housing  the  welt.  Does  it  have  removable  botch? 


/ 


i  C!  ‘ 
bf* 


y 


V"»V*.  -r.  <r«. *•- . w_ v', 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA  . 


•  -.b!  *  •  i  * 

PLEASE  COMPLETE  THI3  TORM  IN  ITS  ENTIRETY 

“  ■  Sallii  lir  F#roa 
CSruor 


Log  No . . 

Roc _ 

Well  No _ _ _ _ 

Permit  No . . 


_ 19 _ 


nfcirii'i'U'po 

Address 


Base,  Nevada  . 


Do  «ol  fta  to 


i  Letodoe  of 


well:  ^L^4_1^4  Sec...j^JfcQ.ft/S,  R&- 


AddreM.ADQR*...CaIlAeef-Jf*.Jjha...Ylga«Xic.  No. 

£,  in.....Cl*rfc...~ - - - — . 


Co- 


q|jKy. _  Cnnrtfinateet  K  E  AAOjl^A  nv-rmnrf  T\  e.Tt...TRTT^R .  fowt,. . — . 

DOOSStlC  -rryv-i 

Water  will  be  uaed  for.. . . . . . . . . Total  depth  of  well . . 

Sixe  of  drilled  hole...®^....(?^,.?„^’J....??.^.". _ _ Weight  of  casing  per  linear  foot . 

«  .  7U  degrees  F 

Thickness  of  easing!.. . . . Temp,  of  water . . . 

Tli**  ID  ,  single  wall  ;  Two  feet  above  ground  surface  to  IOOOfeet. 

Diameter  and  length  of  casing . . . . . . . 

(Cailn*  12“  In  diameter  and  coder  fire  Inside  diameter;  casing  12"  In  diameter  fire  ontalde  dlame'.- 


If  flowing  well  give  flow  in  c.f.a.  or  g.p.m.  and  pressure . 

If  nonSowing  well  give  depth  of  standing  water  from  surface 
If  flowing  well  describe  control  works . 


;Type  and  slie  of  valve,  etc.) 

Date  of  commencement  of  well....? - . - . JDate  of  completion  of  well  - 

Type  of  well  rig.0.^!6.!..^.^...^.^  _ 


'AltU 


LOO  or  FORMATIONS 


From 

feet 

To 

feet 

Thickness 

feet 

Type  of  material 

0 

10 

TO 

SANDY  SILT  Brn  softjjand  fineA 
rounded. 

ID 

20 

TO 

SILT&  CLATt  Brn, A  huff,  firm. 

20 

ho 

Uo 

20 

CALICHEA  CLAYt  Buff  4  It.  gray, 
soft  to  indurated,  few  limestone 
gravel. 

90 

50 

CLAY:  Brn,  soft. 

90 

no 

20 

CALICHE:  Buff,  soft, 4  indurated. 

LJD 

Hid 

30 

CLAY:  Brn,  soft,  sticky. 

UtO 

i5o 

TO 

CALICHE:  Buff,  soft  to  indurated. 

150 

170 

20 

CLAY:  Brn,  soft,  sticky. 

170 

180 

TO 

CALICHE:  Buff,  soft.  J 

180 

2li0 

60 

CLAYt  Brn,  soft  to  indurated.  £ 

2h0 

300 

60 

CLAY  &  CALICH  E:  Buff  &  brn,  soft  | 
to  indurated,  the  caliche  streaks  j 

300 

360 

60 

are  hard  &  cause  the  rig  to  jerk.  I 
CALICHE:  B  uff,  soft  to  indurated,! 
easily  drilled. 

360 

550 

190 

CLAY:  Brn,  soft  to  indprated.  Jerk;' 
drill  action  when  the  indurated 

550 

streaks  are  encountered. 

532 

650 

32 

68 

CALICHE  4  CLAY:  Buff4  gray  tan, 
soft  to .  indurated,  Jersey  drilling 

582 

SILT.  STM  CLAY ,4  GYrSjJR  STREAKS: 

Brn,  wofrt  to  induraoad;  sugary 
tejrtnred  gjr^auk  .  / 

650 

680 

3° 

CUT  VTTH  LEGATED  VoCDt  Ltu  gray 

1 

rr*i»n  A 

ITater  bearlnr  Fcnnatlon.  Caaln* 
Perforations,  Etc. 


Chief  aquifer  ( water. beartn* 
formation) 


£  o 


from  .  to 

Other  aquifers 

/  C  ’  /  S  CO 


loo  . 

■7o  '  A>  //o  ' 

?os 


,  .•**>  »  '  *»  4  fg  '  7 $6  '6  ? 

First  woter 


Casing  perforated 

320  feet  980  feet 

from  . .  to  _ _ 


Six*  of  perforations 

Horizontal  louvler  onm/ e i 
x  3  inch  at-aggered  row  ?% 
two  thirds  inches  apart. 


To 

fMt 

Thlclneaa 

72iO 

60 

-  16e 

20 

7  SO 

20 

895 

115 

9L0 

US' 

995 

55 

1000 

5 

1 

_  »  t-OG.  OT  FO.v*  r  *  vKl  id  m  ( 


i 

Ttp«  of  material 

SILT  &  CLATt  Lt.  gra y  brn&  brn  ,  soft;  clay  la  brn  color  &  the  silt  le 
tray  brn  color.  Few  selenite  gypsum  streaks  fom  720  to  71*0  feet* 

CLATi  Gray  brn.  soft.  -  * 

SILT,  k  CLATi  LT.  gray  tan  k  white  ,  soft;  to  lncii rated;  day  is  the 
white  color  k  the  silt  Is  the  lt.  gray  tan. 

CLATt  Brn,  soft  to  indurated. 

CLATi  Grty  tan,  soft  with  soae  indurated  streaks.  Jerky  (flrlllinfc  faros 
to  905  feet. 

SILT  WITH  CUT  STREAKS)  Gray,  gray  brn  k  1*1  ite,  soft  to  indurated,  fm 
980  to  99?  feet  the  clay  and  the  slit  are  about  equal  amounts. 

CLATi  Greenish  gray  k  buff  ,  soft  to  hard,  greenish  gray  clay  las  m 
greasey  feel  and  Is  very  lean.  Jerky  drilling  at  time  •  The  lean  cla^ 
does  not  fin  wheta  acid  is  put  ofl  it. 

BOTTOM  OF  HOLE  1000' 


lasing 

:  feet 

30” 

2  'above 

'  above 


CASING  RECOUP 


‘•Remarks" — Seals,  Grouting.  Etc. 

This  surface  casing  is  grouted  in  place  the  entire  distance 
Perforated  from  320*  to  980'  below  G.  S. 


GENERAL  INFORMATION — Tumulnc  Test.  Quality  ot  Water,  Etc. 


f r  *  *  /”  / 


/Z4© 


y,  ss- 

J-'  B£ 


J2  *>’■  V'*  f 


•**C*+^  °  ?<*  Cj  0/ K  r  >  'Jj  7*<~S  /  ^ 7 

r  WELL  DRILLER'S  STATEMENT  •  V  /  (Not  to  be  filled  in  by  D 


by  Driller) 


Tbi»  well  wo  drilled  under  my  jurisdiction  and  tba 
above  information  la  true  to  my  best  information  and 
belief. 


Signed. 


§..£  f"?  f  a.  *3 ,v \tr  ■  c>vt 

Wall  Driller 


UcenM  No 


- . - . ..MAR  2  fc  1553 . .  _ 

. . oYy  '  dF  WATCT  KESOtttCES 

. . . . . . gtrawcei-'Cmci - 

_ _ _ _ _ _ _ 


-  V 


K 


■  ■  i  ,  •  -  • 

V.'  •  •  X  . 


.v  -,  s 


well  # 


c 


WELL  DATA 


FACILITY  * 


LOCATION  Nelli* 


DATE  DRILLED  1963 


DEPTH  -  1000' 


BOTTOM  ELEVATION  818 ‘  TOP  1817.8 


GRAVEL  PACK 


_WELL  DIAMETER  80  ‘ 
CASING  DIAMETER  -14' 


CASING  PERFORATIONS  920'  to  980'  {1/6*  x  2-1/2',  9  per  round  on  1-3/4 ’ 
center* ,  gteggered) 


COLUMN  SIZE  fl“ _ 

PUMP  SETTING  ISO' _ 

PUMP:  MANUFACTURER  _ Johnaon  Pump 


GAGE  LINE 


PUMP  STAGES  12 


SERIAL  %  '  JTJ  2256 


TYPE  SHAFT  LUBRICATION 


MOTOR:  MANUFACTURER 


TJ.€.  Motor 


HP  AND  VOLTAGE  50 _ 220-440 


TRANSFORMER  CAPACITY 


AUXILIARY  ENGINE:  DES  CRTPTION  •  Non* 


;  ;  WELL  HOUSED  IN  BUILPTNg  None 

'  /  •  '  • 

i  -  INITIAL  PRODUCTION.  -6PM  S00 


"LATEST  PRODUCTION  450  Deoember  1971 


L'-.'v  r  V  £ «  Vi**  '  r.‘. L  .  -  Jf 


^trrekn . 

c 


Clay;  Cray  hrn  w/lt.  gray  streaks,  soft; 

Silt  t  clay:  Bm  It  gray,  soft.  Silt  is  Jbm  tr, 

Clay.:  Lt  gray  i>  tan,  soft.,.  t  ..  n  ■  i 

Clay:.  Lt  gray.,  soft  t  i!idu^ottdr.TjS^a^»ks .  ‘Well-  completed  @  694' 

Clay  w/gypsum:  Cray  t  greenls(t  gray,  soft  t  indurated  streaks, 
clay  streaks  are  very  lean.  Gypsum  if  of  the  Selenite  (platy)  variety 
694'  to  1000'  only  opened  by  drilling  12V  pilot  hole.  Not  opened  ful 
size  due  to  brackish  water  from  gypsum  as  shown  by  electric  log. 


casino  an  oiiii 


DU*. 

cut** 

30" 

14" 

r  rca 
fwt 

2 'above 
C.S. 

2'  above 
.  C.S. 

To 

foot 

50' 

694' 

t 

Uoffh 

52' 

bQo' 

"IIr— r>i  ‘»  Is— It,  Crootlf.  Etc. 

Surface  casing  grouted  entire  depth. 

Perforated  from  274*  below  C.S.  to  675'  below  C.S. 
Gravel  packed  well  u»ing  3/8"  max.  gravel 

Used  10ti  cubic  yard  of  jiruveL. 

OENERAL  INFORMATION— r*fc|»in,  Tv*C  QoMItr  of  Wtlar.  Etc. 

Static 

W.L.  72 

'.  Chemical  analysis  vus  made  t  contained  446  PPM  total  dissolved  eolids 

A  little  high  , 

on  flouride  (  1.7  PPM 3  _ Ph  =  7* 

200  CPM 

I  v/55 ' 

□0 

o 

o 

*n 

CPM  w /  129'  DO 

360  " 

"  90' 

II 

640 

"  "  166'  Lin 

420  ” 

"  97' 

740 

"  "  196'  lip  ,  Sanding  condition 

TELL  DRILLER'S  STATEMENT 

This  well  we  drilled  under  my  juriediciion  end  the 
•Lowe  ialormetioa  ie  true  to  my  Met  In/ormetion  end 
belief. 

Staned_.?helBS_Pump...||L..Kaviiaoejnt_C.9.e... 

WeU  Driller 


(Not  to  bo  filled  la  by  Driller) 


Deled... 


u 

March  19 


No- 


_?.8_ 


,19., 


63 


’oTv7"0T"VfAT!R  RHOuacas — 
miicn  arnci 


V>J  VISAS.  MrWAOA 


o 


WELL  TOG  AND  REPORT  TO  THE  STATE 
^  ENGINEER  OF  NEVADA 

t>t  taut  OOMPLETX  THIS  TOXM  Of  ITS  FNTEBXTY 

. .  . »  v  r  ■ 

q_  ,,.  Nellla.Air  Force  Base _ _  Driller  Phelps 

A ilitri—  MelLLl  'kra,  Meviuto _ „ _ Addreaa..«LCLl,... 


Log  No . . . :-;-5^r 

)  THE  STATE  r~. _ 

ADA  Wel1  No - - 

rs^wrmsTT  - 7 

Driller  Phelps  Bung  A  Equipment  Co. 

N.  Las  Vegas, 

_  Addrm*..4£LQ..E/.._CoHege-Ave.« . . . . lik.  No. 


^v.v; 

$£v:: 


::  :c:ci 


*  H*  » 

O  /-Vi 


Lowdea  d  well:  Sec-«C  T_2.Q.JtyS,  R.62..JE,  in . .Clark . r. . . . 

or  Army  Coordinates:  NS32  S17,  E656  939 . G.S.  Eleg.  1812.00* . . 

Water  will  be  uaed  for _ . . . . . . Total  depth  of  wel! . 694  ' . 

Site  of  drilled  bole....i?.Ti..(i?.4.i.<?.t:.L.A  .  2.8.^". . . . . Weight  of  casing  per  linear  foot . ~ . . . 

1  |f  ij  J  O  « 

Tkick&ea*  of  o*4 ing - JL _ _ _ Temp,  of  water . — . . £ _ 

Diameter  and  l«mgth  of  14’’  1D  Single  wall  2*  above  G.S.  to  694 '  below  G.S. _ _ 

(Casing  12"  la  diameter  and  ooder  [ire  Inside  diameter:  casing  12"  In  diameter  (ire  outside  die: 


If  Sowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  preasnre . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . . 7.?.  '...hslow  G  ,.S. , 

If  flowing  well  deacribe  control  worka _ _ sr. . . . . 


(Type  and  alee  of  valve,  etc.) 

Date  of  commencement  of  well . ?..™?.™..A9™. . . . .Date  of  completion  of  well....™...?.®?:  ..™.™ 

Type  of  well  ria  .Djxll^A.vlr.9taxy^xX&CmA  tYV^  1 „  swabbed.  w/36L  Cable  tool. . 

—  ■  .IrG  II  '-  -  -^w. 

LOG  or  FORMATIONS  0f  Well  "B"  3  I 

- — — - . — -V^.  - ■  ...  I  Water  bearing  Fo: 

From  To  Thlckneoa  — _  .  **»  ,_■-  I  1’crforatlo 

feet  feet  feet  ****  of  material  f 


Wnter  b«*u riaff  Formation, 
Perforation*.  Etc 


375' 

45 

385' 

10 

410" 

25 

436' 

26 

445' 

9 

484 1 

i 

39 

560' 

,  76 

’  *•  *.  *  *  * 

Clay:  Tan  &  soft 

Caliche  w/graveli  White,  limeston 
gravel  to  >2" 

Caliche:  White  to  buff,  firm 
Clay  &  Calit-he:  White  &■  tan,  soft 
Clay  w/gyp.-um:  Tan,  soft  sugary 
gypsum. 

Clay:  tan,  soft. 

Ca liche:  White  &  buff,  soft. 

Clay:  Tan,  soft  &  indurated. 

Clay  w/pvpsum:  Firm  &  soft,  bm, 
gypsum  is  sugary. 

Clay:  Gray  bm.  Soft. 

Silt : Gray  bm,  soft. 

Sandy  silt:  Tan,  soft  A  induratec 
Sand  is  fine. 

Sandy  clay  w/gypsum:  Gray  bm, 
soft  &  indurated.  Sand  is  fine, 
sagary  gypsum. 

Clay:  Bm,  soft  &  indurated. 

Sandy  Silt:  Gray  bm,  soft;  sand 
is  fine.  ’ 

Clay:  Bm,  soft. 


Cblcf  aquifer  (water-bearing 
formation) 

...664 . to _ 694 


from  .  to  _ .t:.T..T 

n.t.  it  "8  to 
CUher  aquifers .  . . 

. 6.05. ..to  .  61.0 . 


Flrat  water  at  ...  7fiJ _ fe> 

Casing  perforated 
from  ...274.'  . .  to  .....67.4.’. 


Bite  of  perfprationi 

Hor I zon  ta 1_  Louy i e r _ 

1/8 "x  3"  staggered  row6 
2-2/3"  apart. 


. 


•  .  •  .'I 
•  *  «  4 

r _ j 


l 


*•  */ 


Thickness 


2 'above 


LOG  or  FORMATION'S — Continued _ 

Type  of  materiel 


Clay:  Gray  hm  w/lt.  gray  streaks,  soft  1  .  r 

Silt  &  clay:  Bm  &  gray,  soft.  Silt  is  j bm  i,ci\>/^ay'y  'jl!V\trieaks. 
Clay:  Lt  gray  &  tan,  soft.,.  '  <  ^  j  r  '  '  ’*  i  '  v 

Clay:  Lt  gray.,  soft  &  indu^tkdL^’rjtaks.  'Well-  completed  @  694'. 

Clay  w/gypsum:  Gray  &  greenisji  gr£y,  soft  &  indurated  streaks,  some 
clay  streaks  are  very  lean.  Gypsum  if  of  the  Selenite  (platy)  variet 
694'  to  1000'  only  opened  by  drilling  12V  pilot  hole.  Not  opened  fu: 
size  due  to  brackish  water  from  gypsum  as  shown  by  electric  log. 


CASIN' u  rk<  oien 


"IK-murks  ' — Seels,  Grouting.  Etc. 

Surface  casing  grouted  entire  depth. 

Perforated  from  274'  below  C.S.  to  675'  below  G.S 
Gravel  packed  well  u.-ing  3/8"  max.  gravel 
Used  10o  cubic  yard  of  gravel. 


GENERAL  INFORMATION— rumplni;  T-..-t.  Qunllty  of  M'eter,  Etc. 


Static  W.L.  72'.  Chemical  analysis  was  made  &  contained  44h  PFM  total  dissolved  Bolids 


A  little  high 


200  GPM  w/55 '  DO 


500  CPM  w/  129 


16 


(Not  to  be  filled  in  by  Driller) 


WELL  w_ _ B _ 

LOCATION  Nellie  AFB  _ 

DATE  DRILLED  1963 _ 

DRILLER  Pat-Thei*"?^ 

BOTTOM  ELEVATION  1116'  TOP1W// 

GRAVEL  PACK  Yes  7 " _ 

CASING  PERFORATIONS  274'  to  574' 


WELL  DATA 
_  FACILITY  | 


well  DIAMETER  _  2 
CASING  DIAMETER 


COLUMN  SIZE _ 

6" 

PUMP  SETTING  __ 

220 

PUMP:  MANUFACTURER 

_ GAGE  LINE _ 

_ PUMP  STAGES 

ohnson  Turbin^ 


SERIAL  *  TU  2255 _ 

TYPE  SHAFT  LUBRICATION  Oil 
MOTOR:  MANUFACTURER  U.S  Motors 


HP  AND  VOLTAGE 

40  220-440 

TRANSFORMER  CAPACITY  _y-/ 

_ 

AUXILIARY  ENGINE: 

DES  CRIPTION _ 

None 

WELL  HOUSED  IN  BUILDING  _ 

INITIAL  PRODUCTION,  6PM  440  1963  LATEST 

.  *  • 


u*t  hod 

cn  or 

octturi- 

went 


A-nlrllne  R-reported  T-tlecti 
C  -c*  i  l  Dr  o  t  e  o  s-steel  tip*  Z-other 
airline 


Punched  _ 

l  oca 1  Well  No. 


Entered 


“LOC"XND 'REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA  /*( 

naui  rairun  im  rou  am  tmun 


Wsll  No _ — — 4- 

PctmI  No..  -  -  - _ i 

Da  mat  i atm 


•  Hellls  AFB  ■  _  DrOtmt.  fug  t  Equipment  Co 

_  °  Heills  ATB,  Nevada _ _  Add— *00  E.  College  Ave.  H'  U* 

-  of  nil:  5iL_H_SiLU  IW  9  ,  T-2JLM/S,  ■  62  E,  ia _ COajck _ 

Any  Coordinates:  NS34,  991.66  E  6S4,  108.48  C.S.’ El«v.  1826.6' 


Halils  ATB.  Nevada 


N.  Lbs  Vegas,  Ne 
- - - lie.  No~ _ 


Domestic 


Six  of  drill'd  b»lo  12k  (pilot)  A  28>i 


- Tsui  dap*  of  nil _ 

.Weight  of  Casio,  per  liossr  foot 
-Tsap.  sf  waur _ If _ 


r  sad  lapk  sf  < 


(CssUs  U*  Is  SUststsr  sas  i 


Ingle  wall  2'  above  G.S.  to  650'  below  C.Sr _ 


If  Sown,  nil  pn  floor  ia  cJjl  at  ppa.  tad  pa 
If  asaflsoia,  nil  pa  depth  of  so.r-|  water  fn 


r  fit*  tssUa  Sit  aster :  CMtac  12*  Is  SUastar  (trs  ast*4a  Slams 


70'  below  C.S. 


If  flawing  well  describe  control  i 


(Trps  sad  stss  at  Taira,  etc.) 


19  Dec.  1962 


Tpp,  of  nil  ri,.Bri3j,«4-wZrgaty  .I.nudl_rij 


- DsU  of  corapletiao  of  w*ll._?L£?n-l..I?“_ 

svabbed  w/36  L  cable  tool  rig. 


loo  or  formations  0f  Well  "  A 


TlV  ■*  MUrUI 


CT«ttrbrorl&f  Fonutlea.  0*1  n* 
PcrfoTadoaa,  Etc. 


Clay  A  Caliche:  Tan,  fin 

ravel  A  clay: Tan,  limeston 


gravel  to  1)  "  size. 

Clay  w/Caliche:Tan  6  buff,  soft 


A  indurated. 

Caliche:  Bu f f , indurated . 

Clay  <  ~Tji]iche:Tan.  white  Abuff, 
soft  to  indurated. 

Clay  w//gypeum  streaks:  Brn,  soft 
to  indurated.  Sugary  texture  gyps 
Clay:  Lt  brn,  soft  to  indurated. 

Clay 'w/gyp sum:  Brn  A  It  greenish 
gray,  soft  w/indurated  streaks. 

Gypsum  has  a  sugary  texture. 

Clay:  Brn,  greenish,  gray,  soft,  ,ean 
clay,  some  decayed  pieces  of  blac  : 
wood. 


CSIsf  sqolfcr  (witar-baarlas 
forma  tins ) 


Other  sqolfsra _ 188'  to  210 

292'  to  316' 


434'  to  470 


Cul«|  pcrforsUd 


fro*  . .  to  _ _ .6.3Q.L 


BIm  of  poTforadooo 
Horizontal  Louvier  1/8^3 


staggered  rowa  apa 


Tip •  of  attarUX 

Cl«y  w'/gypg'uin:  Bra,  t  it  gray,  soft;  Gypsum,  ^  sugary  tfcctura 

Cl»y:  Lt.  greenish  gray,  becoming  darker  w/dtpth;  lean  clay, 
•oft;  only  opened  full  size  (  28$")  hole  to  depth  of  650'. 


Bottom  uf  38!. "  hole  =  650' 

”  t  12$"  (pilot)  hole  =  703’ 


bove  C 
2' 

bove  G 


“Raaiarfca  ■SvU.  Grootlof.  Etc. 


Surface  casing  grouted  entire  depth. 

Per  fora  toil  from  2>K)'  to  630'  below  c.S. 

Gravel  packed  well  using  3/8"  max.  gravel.  Used  89.2  Cub 
yards  of  gravel. 


GENERAL  IN  TORS  ATION— Puniploe  Tmtt.  Qualllr  of  Water.  Etc. 


No  chemical  analysis  at  this  time.  Conti 


445  GPM  w/249 1  DD  -  Sanding  condition 


WELL  DRILLER'S  STATEMENT 

ThU  well  wia  drilled  under  my  jurisdiction  tad  the 
lion  information  U  true  to  ajr  boot  information  and 
belief. 

Sinod  Phelps  Pump  t  Equipment  Co. _ 

WaU  Druiar 


_ ,  19.  *3- 


(Not  lo  b*  filled  in  by  Driller) 


3/19 _ 


MAFT2E-W3' 


"~WEIX~  LOG’  AND  REPORT  TO  THE  STATE 
_ _ 'j  -  ENGINEER  OF  NEVADA 

_  r,  ,  • :  •  f  T  V  i  Bf  OOMFLETE  THIS  rout  Df  ITS  ENTIRETY 


L°B  No - - 

Rec-7 - —C- — 19.-^-,- 

Well  No - 

Permit  No — : - __i 1 

Do  act  j(fl  to 


Addr—  - 


Neills  AFB,  Nevada 


„ _  -  Nellis  AFB _ _ _ _ _ 

_  •  , ,  .  N.  Las  Vegas,  N 

axu. _ Neills  AFB,  Nevada _ AddreM^.?0„.?.'....pP.ii*S«_A.y*.r.- . . _.Xic.  No. 

Location  of  well:  Sec.  ...2...,  T..ZQ.JJ/S,  R_.62£,  b . .Clark . . . . . Co- 

Army  Coordinates:  N534,  991.66  E  6S4,  108.48  G.S.  Elev.  1826.6’ 


N.*  Ofcv. 

•  i. 


sss 

k  J 


Water  will  be  used  for . . 


Domestic 


. Total  depth  of  well. 


Sue  of  drilled  bole _ _ Weight  of  casing  per  linear  foot.. 

i  ..  _  0  F 


Thickaeaa  of  casing 


_ 


_ _ _ _ Temp,  of  water . - _ _ _ _ 


Diameter  and  length  of  casing....i!" _ ID  Single,  wall _ V  above  G.S.  to  650*  below  G,S,._ . . 

(Casing  12'  In  diameter  and  nnder  give  Inside  diameter:  casing  12'  In  diameter  (Ire  outslds  dlsmr 


If  flowing  well  gire  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . ....IP. . G.  S  . 


If  flowing  well  describe  control  works . . ~ _ 


(Type  and  size  of  raise,  etc.) 


Date  of  commencement  of  well . . . Date  of  completion  of  well . ?.?. 

Trpe  of  well  rig  Drilled  w/rotary  (mud)  rig; . swabbed  w/36  L  cable  tool  rig. 


29  Jan.  1962 


LOG  OF  FORMATIONS 


of  Well  "  A  " 


Thickness 

feet 


Type  of  material 


Water  Wearing  Formation,  Casio. 
I’crforationa.  Etc. 


434’  to  470' 


Clay  &  Caliche:  Tan,  firm  Chief  n 

Sand,  gravel  &  clav:Tan,  limeston ? 
gravel  to  "  size .  from  562 

Clay  w/Caliche: Tan  &  buff,  soft 
&  indurated.  Other  aquifers 

Caliche:  Buff,indurated.  -0?, 

Clay  £  Cal  i  cbe:  Tan .  white  &buff,  . ' . ° 

soft  to  indurated.  434'  to 

Clay  w//gypsum  streaks:  Bm,  soft  . »—•••••••—•• 

to  indurated.  Sugary  texture  gypsum., . 

Clay:  Lt  bm,  soft  to  indurated.  I 

Clay  w/gypsum:  Bm  &  lt  greenish  |  . 

gray,  soft  w/indurated  streaks,  j  F  w 

Gypsum  has  a  sugary*  texture.  J 

Clay:  Bm,  greenish,  gray,  soft,  lean 
clay,  some  decayed  pieces  of  black  c 

wood.  1 

1  from  ...  290  ' 


Chief  aquifer  (waterbearing 
formation ) 


r  aquifers . }-.§.§ . 


485'  to  530’ 


Firet  water  st 


Casing  perforated 


Site  of  perforations 
Horizontal  Louvier  1/8 "x ' 


staggered  rows  "2-2/3"  ap< 


(PVW) 


VV 


G  OF  Continued 


bove  G 


Type  of  material 


*  .  1  A  *  . .  k  j  m 

Clay  w/gypsum:  Bm,  &  It  gray,  soft;  Gypsum  pas  sugary  trtectu 

,  •  a  ,*?  .  < 

Clay:  Lt.  greenish  gray,  becoming  darker  w/depth;  lean  clay, 
soft;  only  opened  full  size  (  28^")  hole  to  depth  of  650’. 


Bottom  of  2Sl"  hole  •=  650’ 

"  "  12  is**  (pilot)  hole  =  703 1 


CASING  RECORD 


“Remarks  — Seals,  Grouting.  Etc. 

Surface  casing  grouted  entire  depth. 

Perioral  od  from  2*'0 '  to  630'  below  G.S. 

Gravel  packed  well  using  3/8"  max.  gravel.  Used  89.2  C 
yards  of  gravel. 


GENERAL  INFORMATION— Pumpluc  Quiillty  of  Water.  Etc. 


No  chemical  analysis  at  this  time.  Conductance  S80  microrr.ho 


445  G?M  w/249 '  DD  -  Sanding  condition  (fine  gray) 


Sand  free 


"  >t  IM'  " 


WELL  DRILLER'S  STATEMENT 

Tbia  well  waa  drilled  under  my  jurisdiction  and  the 
above  information  it  true  to  my  best  information  and 
belief. 

Pigried  Phelps  Pump  &  Equipment  Co, . 

Weil  Driller 

By-- . - 


Dated. . ?/: 


(Not  to  be  filled  in  by  Driller) 


. — 

. ^'“MAFr26"^63 


. . . BTY-Cf 

. . _ 

LAS  vigK, 


UA1 LR  Ltvtl  COD  I  NC  FORM 
PERIODIC  MEASUREMENTS 


KEY  PUNCHING  INSTRUCTIONS:  Duplicate  col.  5~33  for  all  cards 


S  19  20  34  44  49  56  61  62  67 


m  5!  1  • 

^status 

D-drv  0-obstruetlon 

F-flowIno  P-pgmplne 
G-i*orby,  R-recentlv 
f  1  owl  no  pumped 

H-nearby.  S-  near  by. 
recently  pump  1  nt 

f  t  o  w  1  n  o 

T  -  n.e  a  r  b  y  . 

recently  pumped 
V-forelen  substance 
X-surface  water 
efTec  t  s 

E-  ot  he  r 

Location  sketch: 

0*  f*i  C?k) 

Met  hod 
IS  of 

measure¬ 

ment 

A-mlrllne  R-rePorted  T-elictrlc  tap# 

C-caiibrated  s-jteel  t»ee  E-other 
airline 

Punched  __ 

Entered 

Checked 

• 

WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 


feAJStx  / 797 

Re: . . 

Well  No _ fill . 

Permit  NoJLL?.§JL . 

Do  not  fill  in 


19<TY  k 


0«Tier  . .  Driller.  .'.c.... 

Address.".'’ Is . .  . Lie.  No.LC... 


Location  of  well:  113.. Sec..S....,  T...2.0.N/S,  R  6.2. E,  in . .T.'...:.rlT. . . Counts'- 


Water  will  be  used  for...:  . . . Total  depth  of  we!l....Z.C..:..'  . 

Size  of  drilled  hole...Z.C.". . Weight  of  casing  per  linear  foot... LZ.j.Z. . 

Thickness  of  casing . Z./.Z.f. . Temp,  of  water . . 


Diameter  and  length  of  casing..._ac::.  -.:..' _ i. 

+  -  '-it*  •  (Casing  12"  in  diameter  and  under  give  Inside  diameter;  casing  12"  In  diameter  give  outside  diameter  . 


If  flowing  we!’  give  flow  in  c.f.s.  or  g.p.m.  and  pressure. 


If  nonflowing  well  give  depth  of  standing  water  from  surface  ‘ 


If  flowing  well  describe  control  works  . liUISp.. 


(Type  and  size  of  valve,  etc.' 


Date  of  commencement  of  well . 7.'. .'....11... 5. . 2.Z.'. . Date  of  completion  of  well. 7.'..: . . -  V 

T^p-eof  well  rig  ?.*.c  r  ...7.7  .‘’.or .  . 


LOG  OF  FORMATIONS 


Thickness 

feet 


Type  of  material 


tfirer  i 'earing  F.-rmati"! 
Perforation:.  £:•' 


Chief  aquifer  ■  woter-he 
formation  ■ 


!'  from  .....  . .  to 


i;  Other  aquifers 


First  water  at  . 


i  +  ,r  v  -vie 


>  r,  *  f~-  >-u  %-v  V»  —  *  *  *>.  1 


on»)  «. 


Casing  perforated 
from  . ZJ2~. .  to 


Size  of  perforation? 


-  /-  1 


V  'VI  I'.V.vv'.yV 


WELL  LOG  AND  REPORT  TO  THE  STATE  /  rT 
^  ENGINEER  OF  NEVADA  — 

•*  - — Jr — u%  ‘  n_tn_  t 


Street  X' .'.5  ■■la  Street 

-rs  ZS£SJU  L£Zli2 _  iifci  -  Xus,  .;•■*!■  - U*No_£22 

wdlyt'dLltft'M.*  Seo*£_  T*2^3.  I^.F,  h - - Com 


Typ*  of  wtO 


JLy'  gc/'f 

74'  &(,'  &/°7  f  £f//'<’  /‘'<~ 

&  Ob  S'&iO  ’  4i  yc  y"i  f-  A.  /»  tS/o-? 

7?eO'  irfJ  &  '>'*■’ “"w  v  '/r-A- 

/f£G  /C^TO-iTC  ^  rji'  -  &/uy  •*/'  /*  Z-"’<£ 

,,,C  *c  *?•*/"' 

y/A//  *  A-  /©V-*-  &  A* y 

//  /C  f?7'  &/«<,  d/c-y 

e./«y  I  XO00toU97ft. 


/ftO  I  /  £• 


?W  to  755 


1200  to  1230 


1300  to  1320 


WELL  LOG  AND  REPORT  TO  THE  STATE  / 
^  ENGINEER  OF  NEVADA 

Log  . 

Rec.— sJ-Of*. . 

Well  No . „ _ 

Permit  No..,/^' . . 

//,  7,  /s  e$, /_£>  7s  Z  &'  /  /-  ^ 

Do  *01  fill  in 

Address - - - - - 

Location  of  well  See 


Addreas _ 


Water  will  be  used  for . . =-..1 — - Total  depth  of  well . r . . . 

Size  of  drilled  hole . . c _ .t...1.?.-'- . . —Weight  of  casing  per  linear  foot _ _ _ Z.?.  . . . 

Thickness  of  casing _ . _ t..t. _ _ _ Temp,  of  water . . 7.?....4®&r.._ . . . . . 

Diameter  and  length  of  casing . — ..T.A397*. . . . _?9 “..^99.' — . . . 

(Casing  12"  in  diameter  and  under  give  inside  diameter;  casing  12"  in  diameter  give  outside  diameter 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure. . . . — . . . . . . . . . 


If  nonflowing  well  give  depth  of  standing  water  from  surface. — 25 . . . 


If  flowing  well  describe  control  works..— _ _ _ _ _ _ _ 

(Type  and  siae  of  valve,  etc.) 

Date  of  commencement  of  well . - - - - Date  of  completion  of  well _ _ 1 "7 . . 

Type  of  well  rig _ *7. . . . . . . . . . . . . . _ . 


LOG  OF  FORMATIONS 


To  Thickness 

feet  feet 


/  / c  u-C 
/*$'/  ■ 


Type  at  material 

-  , 


Water-bearing  Formation.  Facing 
Perforations.  Etc. 


Chief  aquifer  (water-betring 
formation) 


A"-'  -  ''I  ' 

£.*■-  r  /-  c?t 


..to  _noo_. 


I  Other  aquifers _ .4^P...*L...4.55_ _ 

j  749  to  75? . . . . 

ji  1220  to  1230 


f '  ^  • 


C-/  -/ 


j  1250  _tc  1260 
,  1300  to  1320 


/.  »  .•  V'1-  S  ' '*  r  '  '  <x 

i  '/  '/■  /  /  4-  / "  *  tr  ,  °  y 


t / t* 


,,  ^  t- 

f/W  !  .  ■'  i  < 


/  d-  /  A  -7 


First  water  at _ .tC. _ _ feet. 

Casing  perforated 

from _ iPQ _ to  JOQ _ 

1000  to  1497  ft. 

Size  of  perforationa 

3A6" 


(om> 


LOO  OF  FORMATIONS — Continued 


WELL  DRILLER’S  STATEMENT 

This  well  was  drilled  under  mv  jurisdiction  and  the 
above  information  is  true  to  my  best  information  and 
belief. 


Signed  . 


— . •-'-•r-rr'-V . 


Well  Driller 


WELL  LOG  AND  REPORT  TO  THE  STATE  ENGINEER 

OF  NEVADA 


Log  No . 

Rec . 

Well  No . 

Permit  No.. 


.19. 


PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY  Do  not  fill  in. 

.  Owner . (lar-cl— 4iW3d3 . Driller -‘■i—l.&n-s-,-  1-3G-.- . 

Address . Clri-CLy-Lane . Addressl042-4...V.aia.-Lan...V-ogLic.  No... .45 . 

S'  Location  of  well:^^;  -Vi-ivis-^  Sec.^...,  T-2Q..N/S,  R..43.E,  in . Gl&rk- . County 


or.. 


Water  will  be  used  for. .  .D.O.niw.ht.i.C . Total  depth  of  well....2C.O ...f.t. . 

Size  of  drilled  hole... 12.”-LO---.5-Q.--f-t-,—.14-—-.tQ— -204- Weight  of  casing  per  linear  foot..  . . 

Thickness  of  casing . 3-/1-6" . .Temp,  of  water . 


‘ 

'.'''.V.1 
V-  •/> 
**’.*’1 

K  .  J 

*  *»*  \*  % 
-•  «"  v* 

■'*  •*, 

vv>!v 

uS'viisl 

I . 


Diameter  and  length  of  casing . {’-r-o-.-s-C— wv>— 200-- f-t-v . 

(Casing  12*  in  diameter  and  under  give  inside  diameter;  casing  12*  in  diameter  give  outside  diameter.) 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . 

If  nonflowing  well  give  depth  of  standing  water  from  surface _ 7y— £L« 

If  flowing  well  describe  control  works . . 


L., 


(Type  and  size  of  valve,  etc.) 

Date  of  commencement  of  well..!” \'k~ 4? . Date  of  completion  of  well... .1.- :r.5..r.6.7.. 

Type  of  well  rig....  lacy-nii.:-.- ric.  ..24 -L-4-.u.-.ider . 


LOC  OF  FORMATIONS 


From 

feet 

0 

2 

6 

1C 

60 

9C 

100 

140 

150 

190 


To 

feet 

2 

c 

Ic 

60 

90 

100 

140 

19C 

190 

200 


Thickness 

feet 

2 

4 

10 

44 

30 

10 

40 

10 

40 

10 


Type  of  material 

toosoii 

clny 

yravaluy  clay 
graveley  clay 
clay 

grave ley  clay  water 
white  clay 

sandy  white  clay  water 
clay 

canny  white  clay  water 


(OVER) 


Wafer-bearing  Formation,  Casing 
Perforations,  etc. 


Chief  aquifer  (water-bearing  formation) 

from 1 .9  0. . to 2C.Q . f  t . 

Other  aquifers... 140... 1.0.1 . 

. S.O  to.  1G0 


*  A 


First  water  at..9..Q . feet. 

Casing  perforated 
from . 6:J . to. 20.0 . 

Size  of  perforations 

3  /iC”  X  1C” 


ft. 


rin 


y 


LOG  OF  FORMATIONS— Continued 


GENERAL  INFORMATION — Pumping  Test,  Quality  of  Water,  etc. 


bailed  60  G.  FUC.'.;  86  ft. 


WELL  DRILLER’S  STATEMENT 

(Not  to  be  filled  in  by  Driller) 

i 

This  well  was  drilled  under  my  jurisdiction  and  the 
above  information  is  true  to  my  best  information  and 

belief. 

Signed.. Inc. 

Well  Driller 

By . 

License  No  4  5 

Dated  .2  rJ.  -.6.7 .  19 . 

is- 

fL 


Log  No . 

WELL  LOG  AND  REPORT  TO  THE  STATE  Rec . 19 

ENGINEER  OF  NEVADA  WeI1  No 

Permit  No . 

PLEASE  COMPLETE  THIS  FORM  IK  ITS  ENTIRETY  - - - — — 

Do  not  fill  tn 

0wner  Janes  R.  k  Ida  M.  Black  DrilIer  Effinger  Drill  tc  Pump  Serv. 

Address . . _ .  Address.  . 91*7.. . Lie.  N 

Location  of  well:  Sec .21..,  T.JX.Ji/S,  R./.Z.E,  in . . 

or . W&L .^s?“ . .Lo.t-12,. -Blk  -2 1'eikle  Manor  #1 . 

r».  Domestic  j _ .u  -t  ..._n  200  feet 


Do  not  fill  tn 


vnuci... . . . . . . . . . .  . . . . . .  |  ^ 

Address . AMjM®?® . . .  Address. .  *>*..579 . ?ity . ^  No  212 

Location  of  well :  <£./?.. Sec .a?/..,  T.^S..9f/S,  R.^.<£.E,  in . . County 

/.fiArt  .TntioAn  _  .  _ _  _  .  .  _  .. 


Water  will  be  used  for . r.~“r.r*±r . . . Total  depth  of  well 

Size  of  drilled  hole . . Weight  of  casing  per  linear  foot . 

TtiiAlfn.ee  fit  naeimr  .156  T.inn  n(  water 


200  feet 


Thickness  of  casing . . . . . .Temp,  of  water.. 

Diameter  and  length  of  casing.....^"??.. . .I?®?...?®®!*...... . 


(Casing  12”  in  diameter  and  under  give  inside  diameter;  casing  12"  in  diameter  give  outside  diameter.) 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . 

60  * 

If  nonflowing  well  give  depth  of  standing  water  from  surface . - . 

If  flowing  well  describe  control  works . . . 


(Type  and  size  of  valve,  etc.) 

or  r  11  August  1,  1963  _  „  ,  August  5.  1963 

Date  of  commencement  of  well . . .Date  of  completion  of  well . . . " . 

T  f  -  "Walker-Neer  31" 

Type  of  well  ng . . . . . 


From 

To 

Thickness 

feet 

feet 

feet 

0 

15 

15 

15 

19 

4 

19 

26 

7 

26 

45 

19 

45 

52 

7 

52 

56 

4 

56 

64 

8 

64 

69 

5 

69 

76 

7 

76 

81 

5 

81 

87 

6 

87 

93 

6 

93 

102 

9 

102 

115 

13 

115 

135 

20 

135 

148 

13 

148 

161 

13 

161 

180 

19 

180 

200 

2  P 

LOG  OF  FORMATIONS 


Type  of  material 

Brown  Sandy  Clay 
Gravel 

Decomposed  Lime 
Brown  Sandy  Clay 
White  Clay 
Decomposed  Lime 
White  Clay 

Decomposed  Lime  (Water) 
Brown  Sandy  Clay 
Decmoposed  Lime  (Water) 
Brown  Clay 

Decmoposed  Lime  (Water) 

Brown  Clay 

Sand  k  Lime  (VT„ter) 

White  Clay 

Brown  Clay 

White  Clay 

Brown  Sandstone  (Water) 
White  Sandy  Clay 


Water-bearing  Formation,  Casing 
Perforations,  Etc. 


Cbief  aquifer  (water-bearing 
formation) 


from . 

Other  aquifers.. 


180 

....  to  . 

102-115 

87893 

76-81 

64-69 


First  water  at . . . feet. 


Casing  perforated 

100  190 

from  .  to 


Size  of  perforations 

l/8n  I  12”  Torch 


(onta) 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 

_  Lillian.  H.  ’.ells  _  ...  Lffin^t 

Owner. . . .  Driller . 


Log  No . 

5TATE  Rec . ] 

.  Well  No . 

Permit  No . 

Do  not  fill  in 

Lffin^er  Drilling  <x  rump 


Addr«....20i2ihristx„.Lane . Addr . 9it;L . Xic. 

/  Location  of  well  Sec. 3../..,  T.U.N/S,  R^.E,  in . .County#;*^*; 

or . 2P.5.2...Df}£istyLane . . 

Water  will  be  used  for . . . Total  depth  of  well . 2.9.9....9.?®.^ . '  .'"-V 


..Total  depth  of  well.. 


Size  of  drilled  hole . — .9.9....~.9.?~. _ .Weight  of  casing  per  linear  foot . 

Thickness  of  casing . . _ Temp,  of  water . 


8  "ID 


Diameter  and  length  of  casing . 9...?.?. _ ?.9.9....9?®.L . 

(Casing  12"  in  diameter  and  under  give  inside  dinmetei  ;  casing  12"  in  diameter  give  outside  diameter.)- 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . • 

i’V-V-i 

If  flowing  well  describe  control  works . . . fc 

(Type  and  size  of  valve,  etc.)  /.-.tf  .'? 

Date  of  commencement  of  well.A^33.^....?.»..A2^A . JDate  of  completion  of  well."9^.™®.!!.„9.*....£9^. . ;-V-Vv 

„  ,  „  .  "’..alker-Deer"  31 

Type  of  well  ng . . . . 

. ~  .  ■  ''■■■■=■=='  . . .  ■  ■■  ■  ■  . - .  ■  .  VlV.V 

LOG  OP  FORMATIONS  jj  K  i 


From 

feet 

To 

feet 

Thickness 

feet 

Type  of  material 

0 

17 

17 

Yellow  Clay 

17 

42 

25 

Yeliov.'  ^lay  tc  Gravel 

42 

68 

26 

Yellow  Olay 

68 

85 

17 

Decomposed  Lime  (Later) 

85 

no 

25 

Decomposed  Lime  a.  Gravel  {’.. ) 

110 

120 

10 

V  hie  clay 

120 

140 

20 

1  Green  ulay 

140 

200 

60 

Decomposed  L^me  (.<ater) 

Water-bearing  Formation,  Casing 
Perforations,  Etc. 


.■»ViV-V 

=L--> 

I .  J 


Chief  aquifer  (water-bearing 
formation) 

140  200 

. to . 


from  . 

Other  aquifers 


,t.  Cj 


85-110 
6  o-'l  10 


First  water  at . feet. 


Casing  perforated 

135  .  1 


195 

to  .  . ft.  .  • 


Size  of  perforations 

l.S”  i  12 M  Torch 


.  -  VS 


(om> 


919 


my  w\  I  i  .  J  V'  T*  *71  7T7P  7* 


r 


I 


>  ft 


R  t 


V  / 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 


Log  No . 

Rec . 

Well  No . 

Permit  No . 


Kv-v-' 

-Y-Y- 


li  kc- 


Do  not  fill  in 


0wner.ipTOy -G.- --- Er“3*??n . " . ’ .  Driller. — . 

Addre8S..£a^t  -coIler-e,-  --i*a^-  -V»^tifr . .  Addre^-.j-A^-  .^i-  Tf i  -  No- fc5  v;.'-'. 

Location  of  well:  V..(k.’~V4-^-^4  Sec..'2-l-,  T.^l£T_N/S,  in^4-,.^>^ . Count  /-’.'- V 


Water  will  be  used  for. . E‘£>"«-=-t>-i-e - - Total  depth  of  well...j..^.%„.f.fc... . . . .■*• 

Size  of  drilled  bole..l-2.”— 1-->— 5-5— f :b'«— &n— -t-P— - Weight  of  caaing  per  linear  foot...;jg. . 

Thickness  of  casing. . - Temp,  of  water . . . w’; 

L 

Diameter  and  length  of  casing.....^.H..;T....r;^....^.t5._4t-iiii— 6-±-*-— 7-® . . - . - . -- 

(Casing  12*  In  diameter  ana  under  give  inside  diameter;  casing  12"  In  diameter  give  outside  diameter.:.-' 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.mu  and  pressure. . . . . . . . . Y 

If  nonflowing  well  give  depth  of  standing  water  from  surface..^.^.— £-£.»- . . . . . . 

If  flowing  well  describe  control  works . . . . . . . . . . 

(Type  and  size  of  valve,  etc.) 

"  Date  of  commencement  of  well— U-G>-V-.-2-6-f — i-9-5-* . -Date  of  completion  of  . 

Type  of  well  rig.-l^.c....j«~^.-  £r£e...-g.^-..5.ru-.>j.J  er . . . 


LOO  OF  FORMATIONS 


From 

feet 

To 

feet 

Thickness 

feet 

Type  of  material 

5 

5 

Soil 

5 

8 

3 

Soft  caliche 

8 

24 

16 

Bro-.n  clay 

24 

60 

36 

Ll^ht  bro'.vn  clay  Water 

60 

73 

13 

Gantlv  bra.vn  clav 

73 

10.; 

27 

Y'hite  sandy  clay  Water 

Water-bearing  Formation,  Casing 
Perforations,  Etc. 


Chief  aquifer  (water-bearing 
formation) 


from  _.7..> -  to  „!£.?. . . ft.  W-  Y 

Other  aquifers  - . . 


First  water  at..i4.?...„f“.t....  .jreet. 


Casing  perforated 

from _ 


to 


Size  of  perforations 


—ft.  ' 

•  »  k 
\\***. 


(OVM) 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 


Rec . . 19.. 

Well  No. . . 

Permit  No . - . 

Do  not  fill  in 


n - Dill  Ayers . . . .  Driller.™?.?.*^ . 

aaatM  Suaret  Xrs.lleg.„g£riLJS^.-L«.^^owM&o^Qfc2...§.Q.uth...ii&in>..  L.V.  t.;«  No..A5 
Location  of  well:  .£.w..i4.U£..Vi  Sec.. ..2.1,  T.2Q.N/S,  R..6.2..E,  in — .Cl&r.k . Cou 


Water  will  be  used  for . . . DoaCStlC. - - .Total  depth  of  well . XQQJ- . 

Size  of  drilled  hole..!?.— ..  t.9.„5Qj...  1.Q— ... .t9...1Q9.* - Weight  of  casing  per  linear  foot . .1.Q....Q.USS®.. 

Thickness  of  casing. _ 1?...P. — — - Temp,  of  water. — . . . . . 


Diameter  and  length  of  casing  JfcLJ*R*..JaJLQS2I . . . . 

(Casing  12"  In  diameter  and  under  give  inside  diameter;  casing  12"  in  diameter  give  outside  diameter.) 

If  flowing  well  give  flow  in  c.f.s.  or  g.pjn.  and  pressure..— . . . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surf  ace.... 3-5— . . . . . . . 

If  flowing  well  describe  control  works..— _ _ _ _ _ _ _ _ _ 

(Type  and  size  of  valve,  etc.) 

Date  of  commencement  of  well X..— .— J...— ?55 . . Date  of  completion  of  well . . 

Type  Of  well  rig...7.2.. .Speed... Star j...6audder . . . . . . 


IiOG  OF  FORMATIONS 


Type  of  material 


To 

Thickness 

feet 

feet 

7 

7 

23 

16 

54 

31 

56 

4 

73 

15 

77 

4 

67 

91 

4 

100 

9 

Water-bearing  Formation,  Casing 
Perforations.  Etc. 


Brown  Clay 

Gravel 

Brown  Clay 

Brown  Band  V.ater 

Drown  Clay 

'..■fclte  Band  water 

xjaaaocs23cbcj5z3c  Drown  clay 

Brown  Ci.nii  water 

Brown  clay 


Chief  aquifer  (water-bearing 
formation) 

,  67  91 

from  — i - to  _ .ft. 

Other  oquifei73”7-7. _ _ _ _ 

54*  to  53 » 


First  water  at _ .2.T..—. . foot. 


Casing  perforated 

60  .  1C 


t  100 
to _ ft. 


Size  of  perforations 

3/16"  x  10" 


(OV£S) 


*  ^nisnrtT^ ryr  v» 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 


Log  No .  .... 

Rec — . 

Well  No . 

Permit  No . 

Do  not  fill  in 


Plaa  Conner .  Driller*^.!.?.?.????.? .  j 

Addres5.230a..CravrfQrd  A'\re<AT,.^aa..Vegas..lJe.T» .  Address...202Q..CarrP.ll.  K,.Las.  Vegas . Lie.  Nil?. . 

*  *v*  "%*"  *« 

Location  of  well:  . %J[*54  Sec..?!.,  T...?9.N/S,  rA?..E,  in . ,9-L“fc. . Count**:*^ 


Water  will  be  used  for. . . . . . . Total  depth  of  well . . * . . 


Size  of  drilled  of  casing  per  linear  foot . 11*.6  lbS*.. 


Thickness  of  casing.. 


.IQ.  £SHS® . ..Temp,  of  water.. 


Diameter  and  length  of  casing . 8.  inch»Q*d>.pip§...4.Q.Xk.» . J 

(Casing  12"  In  diameter  and  under  give  Inside  diameter;  casing  12"  In  diameter  give  outside  diameter. X 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure. . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . .Q? 


If  flowing  well  describe  control  works. 


(Type  and  size  of  valve,  etc.) 


Date  of  commencement  of  well 


June.  ^r195! . Date 


of  completion  of  well. 


dune  25,  1953 


Type  of  well  rig . 


LOG  OF  FORMATIONS 


Thickness 


feet 

2 

28 

8 

12 

50 


Type  of  material 

Slit 

brown  clay 
gravel 
gray  clay 

n  sandy  clay  (water) 


Water-bearing  Formation,  Casing 
Perforations,  Etc 


Chief  aquifer  (water-bearing 
formation) 


Other  aquifers 


First  water  at- 


Casing  perforated 


Size  of  perf^'i  atious 


<OV£B) 


DIVISION  OF  WATER  RESOURCES 


STATE  OF  NEVADA 

DIVISION  OF  WATER  RESOURCES 

WELL  DRILLERS  REPORT 

Please  complete  this  form  in  its  entirety 


OFFICE  USE  ONLY 

Log  No~ . 

Permit  No . 

Basin . 


l.  owner.. Wil.l-.l'«...5....Mary...N.«...P.odge . address . 2101... Linn... Lane.. 


.."S-M: . '/4 . A/.A....V*  Sec _ >?./. . -T . . N/S  . Clark . County  0 


2.  LOCATION 


TYPE  OF  WORK 

New  Well  □  Recondition  □ 

Deepen  QJ  Other  □ 

LITHOLOGIC  LOG 


Material 

Well  drilled  by  others. 


. 

4. 

PROPOSED 

USE 

Domestic 

53 

Irrigation 

□ 

Test 

□ 

Municipal 

□ 

Industrial 

□ 

Stock 

□ 

Water 

Strata 

From 

To 

Thick* 

neaa 

w 

inn 

i  ?n 

?n 

i  ?n 

idn 

?n 

w 

i4n 

?nn 

«n 

9 

| 

| 

1 

| 

„  r  H 

wi 

-  -e 

M  L* 

•  ^ 

1  >  ^ 

/  n 

iv.  o;  Vi 

-•-r  r- 

acb  Of.\'c( 

Date  started... .®.®P.^.?.^®:?....?.7.>. . .  19.7.®.... 

Date  completed . September  .28, . .  19.7.6.... 


Pump  RPM  i 


WELL  TEST  DATA 

G.P.M.  |  Draw  Down  |  After  Hours  Pump 


_ i 


BAILER  TEST 

G.P.M 

Draw  down . 

_ feet 

. hours 

G.P.M 

.  Draw  down . 

. feet  .... 

. hours 

G.P.M. 

Draw  down.  ... 

. feet 

hours 

5.  TYPE  WELL 
Cable  Rotary  □ 

Other  □ 


8.  WELL  CONSTRUCTION 

Diameter  hole . ,® . inches  Total  depth . ?00 . feet 

Casing  record . 6...5/.S . 

Weight  per  foot. . . Thickness.. . ( 

Diameter  From  To 

. £...5/8....  inches  . 90. . feet  . 20.0. . feet 

. inches  . feet  . feet 

. inches  . .feet  . feet 

. inches  . feet  . feet 

. inches  . feet  . feet 

. inches  . feet  . feet 

Surface  seal:  Yes  □  No  □  Type . 

Depth  of  seal . .2 .  feet 

Gravel  packed:  Yes  □  No  □ 

Gravel  packed  from . feet  to .  feet 

Perforations: 

Type  perforation.....1-5>rC.h . Fj,el_d . 

Size  perforation...l/a!.,...X..15" . Faur.Rows . 

From . 160. . feet  to . 200. . feet 

From . feet  to .  feet 

From . feet  to . feet 

From . feet  to . _ . feet 

From . feet  to . feet 

9.  WATER  LEVEL 

Static  water  level . ?.Q. . Feet  below  land  surface 

Flow . G.P.M . 

Water  temperature . *  F.  Quality . . 


10.  DRILLERS  CERTIFICATION 

This  well  was  drilled  under  my  supervision  and  the  report  is  true  to 
the  best  of  my  knowledge. 


N»mf  Ef finger  Prilling  &  Pump  Service 

Address . ®0*...r?.7?. . . . . 

Nevada  contractor's  license  number . 3.768 . 

Nevada  dnJJ*rT,lice<1yjnimber  . „212 

Signe 


September* 2 S,  197p 


USE  ADDITIONAL  SHEETS  IF  NECESSARY 


DIVI  'ON  OF  WATER  RESOURCES 


STATE  OF  NEVADA 

DIVISION  OF  WATER  RESOURCES 


OFFICE  USE  ONLY 


Log  No . 

Permit  No.. 
Basin . 


WELL  DRILLERS  REPORT  Basin . 

Please  complete  this  form  in  its  entirety 

i.  owner.  ..  Samuel  A ....  SbamQn....J.r.A . address . 21.7....NQr.tJi....9.t.h...Ap.t-....3-s.. 

. Las .  V  e  g.a.s. ,..  ...Nevada . . 


•'  2.  location . ...S.W.....U . ME . vi  Sec . 21 . T....2Q . n/s  R.....62 . e . Clark... 

PERMIT  NO . 


TYPE  OF  WORK 

New  Well  JQ  Recondition  □ 

Olht 


4. 

PROPOSED  USE 

Domestic 

a 

Irrigation  □ 

Test 

□ 

Municipal 

□ 

Industrial  □ 

Stock 

□ 

5.  TYPE  WELL 
Cable  OC  Rotary  □ 
Other  n 


LITHOLOGIC  LOG 


crppn 


Ir&lte  g 


white  graveley  clay  1 . JCX 


G.P.M.  4.5. 

G.P.M. 

G.P.M. 


BAILER  TEST 

.  Draw  down^^ . fdLt 

.  Draw  down . feet 

.  Drawdown .  feet 


8.  WELL  CONSTRUCTION 

Diameter  hole . 10..V. . inches  Total  depth . 200  feel 

Casing  record . .8....5./8  ,!...ll'.Q.m...Q....t.O.....20.0  XL ... 

Weight  per  foot . lQ....gaUg{?- . Thickness . 

Diameter  From  To 

12,.,...h0.1.e . inches  . Q . feetl  . 5-Q . feet 

.lQ"....hQl.e . inches  . 50 feetl  . 200  feet 


8.  .5./8..".....c.asadBtg  . 0 . feet 


200. feet 


Surface  seal:  Yes  g)  No  □  Type . .Well  .  gr  OUt 

Depth  of  seal . -50  . -f.L . 

Gravel  packed:  Yes  □  No  QC 

Gravel  packed  from . feet  to . 

Perforations: 

Type  perforation . larch- . 

Sire  perforation . 3./I6"  -X ...10" . . 

From . SO . feet  to . ZOO. . 


9.  WATER  LEVEL 

Static  water  level . 73 . Feet  below  land  surface.. 

Flow . G.P.M . 

Water  temperature . *  F.  Quality . 


10.  DRILLERS  CERTIFICATION 

This  well  was  drilled  under  my  supervision  and  the  report  is  true  t< 
the  best  of  my  knowledge. 

Name....S..  JL  ..Kc.Kiniie.y...  &  ..Sons  Inc  , 

Address.  1.042...  5 ,....Xa.in....S  t,  ...Las...  Vg  le.  .5 . 

Nevada  contractor’s  license  number . .2.00.5. . . ■  .. 

Nevada  drilJer^s  license  nunjber . . 

Sign . 

Date . E.etu  26,  19.71 . . .  ‘ 


.  J  AV-"  " ' 


-■  .■  -V  r; 


LOG  OF  FORM  ATI  ON  S — Con  tinned 


(>n  1SION  OP  WATER  RESOURCES 


KJ 


v 


Deepening  Job 
l.  owner.. .Milton.. .R.,....Lin.n.. 


STATE  OF  NEVADA 

DIVISION  OF  WATER  RESOURCES 

WELL  DRILLERS  REPORT 

Please  complete  this  form  in  its  entirety 


OFFICE  USE  ONLY 

Log  No . 

Permit  No . 

Basin . 


2.  LOCATION.  ..M . 1/4  . ..NE . *4  Sec...  21 . T...2Q . 

PERMIT  NO . . 


ADDREss....2132....Chr.is.t.y....L.aae+....La£....V.eg.as . "" 

N/S  R...62 . E . Clark. . County^ 


3. 

TYPE 

OF  WORK 

4. 

PROPOSED  USE 

5.  TYPE  WELL  , 

New  Well 

□ 

Recondition 

□ 

Domestic 

K) 

Irrigation  □ 

Test 

□ 

Cable  K]  Rotary 

Deepen 

a 

Other 

□ 

Municipal 

□ 

Industrial  □ 

Stock 

□ 

Other  □ 

LITHOLOGIC  LOG 


Date  started  F.S.b  «  ... !.>....  1.9.71. 
Date  completed  .  F 6. b.«... .2. ,....1971 


Material  1  !  From 

To 

Thick¬ 

ness 

wh  i  te  san  <i  y  clay 

1  XX 

1  1  *> 

160 

25 

white  pravplp  -  clay 

j 

ItoO 

1  82 

white  sandy  c 1 ay 

L 

white  gravel ey  clay 

XX 

1  #6 

1  Qtf 

white  sanriv  cl av 

1Q8 

210 

1  p_ 

white  gravel  ev  cl  ay  :  XX 

210 

215 

25 

i 

i 

i 

| 

j 

| 

j 

1 

1 

1 

— 

hi 

l///|  w+z  L  \J  ^ 

j  1 

NJ 

'  \ '  1 1  c  r  i  q  7 1 

OP 

JuL j ^  i » *  » 

1 

/.  OF  WATER  RESOURCES 

BRANCH  OFFICE 

LA.S  VEGAS.  NEVADA 

_ 

. ,  19.. 

.  19.. 


WELL  TEST  DATA 


Pump  RPM 


Draw  Down 


After  Hours  Pump 


BAILER  TEST 

G.P.M . 5.0. .  Draw  down.^P...  ?fiet  ^.*  ...hours 

G.P.M .  Draw  down..  feet  . hours 

G  P.M.  .  Draw  down  feet  . hours 


8.  WELL  CONSTRUCTION 

Diameter  hole . A. . inches  Total  depth.. .  23  5- 

Casing  record . 

Weight  per  foot....  1.0... .g&.UgS . Thickness . 


fee'.' 


Diameter  From 

Ha.d...S” . inches  . . .0. . feet 

. 5  Y..&. . inches  ....95...XZL81...feet 

To 

. 1QQ . feetr 

....23  5.  feet| 

fee' 

. 8. tlO.l .6  inches  . X3-5»*fcet 

. 235  ...fee^-J 

. inches  . feet 

. inches  . . .  feet 

fre  *• 

Surface  seal:  Yes  □  No  □  Type . *• 

Depth  of  seal . feet 

Gravel  packed:  Yes  □  No  □ 

Gravel  packed  from . feet  to . . fee’- 

Perforations: 

Type  perforation  .....T.arch. . 

Size  perforation . ■3./l6.,.!...JC...l.Q!!. . 

From.. 133 . feet  to . ZJ5 . 

From . feet  to . 

From . feet  to . .  ...fe< 

From . feet  to .  feJ- 

From . feet  to . feet 


- feet 

feet 
v- 


9.  WATER  LEVEL 

Static  water  level . B2 . Feet  below  land  surface . 

Flow . G.P.M . 

Water  temperature . *  F.  Quality . 


10. 


DRILLERS  CERTIFICATION 


This  well  was  drilled  under  my  supervision  and  the  report  is  true 
the  best  of  my  knowledge. 


Name.S-4-ii.¥.MeKinn'ey-&-SonsyIn<3-.- 
Address.10.42 ...  S .....  Main...  .5.  t .....  La  5  Ve  gas.. 

Nevada  contractor's  license  number . 20fe5 . 


Nevada  driller's  pce9se  number. . 4.5^ 

Signed 


USE  ADDITIONAL  SHEETS  IP  NECESSARY 


«47| 


DIVISION  OF  WATER  RESOI/RCES 

DEEPENING 

i.  owner.  Peggy  NeWaan 


STATE  OF  NEVADA 

DIVISION  OF  WATER  RESOURCES 

WELL  DRILLERS  REPORT 

Please  complete  this  form  in  its  entirety 


OFFICE  USE  ONLY 

Log  No . 

Permit  No . 

Basin . 


..address . 2100  Linn  Land . Las  Vegas, . 


2.  LOCATION . §W . V* . NE . y4  Sec . ?1 . .T......?P.. 

PERMIT  NO . 


..N/S  R . 62 . E . 


TYPE  OF  WORK 

New  Well  □  Recondition  □ 


4. 

PROPOSED  USE 

5.  TYPE  WELL  A***  jj 

Cable  (3$  Rotary  Q  .  •  ’ 

Domestic 

8 

Irrigation  □ 

Test 

□ 

Municipal 

□ 

Industrial  □ 

Stock 

□ 

Other  □  •  '  J 

LITHOLOGIC  LOG 


Sira  la  I  I  To  |  ^ 


i  xramximxxaax 
xj  Tjaa:x>3D0CK]QPC 


1QQ  _  1Q0!_<Q 


White 


Date  started . V 7..+. 

Date  completed . 1 


Pump  RPM 


WELL  TEST  DATA 

G.P.M.  I  Draw  Down 


Afler  Hours  Pump 


BAILER  TEST 
Draw  down 
Draw  down 
Draw  down 


8.  WELL  CONSTRUCTION 

Diameter  hole... I.Q..  t.Q  .  0... .inches  Total  depth . 200  feel 

Casing  record...6....5-/8....f>r0.ni ..0...tO .. ..200 . 

Weight  per  foot . lQ....ga.U.£§. .  . Thickness . 


.casing 

. inches 

From 

To 

200 

feet 

. inches 

feet 

. inches 

. feet 

. inches 

. feet 

feet 

. inches 

. feet  . 

. inches 

. feet 

Yes  □  No  □ 

Type . 

.feet 

Yes  □ 

No  □ 

from . 

. feet  to . 

.feet 

Perforations: 

Type  perforation. ..To.r.C.h.... C.U.t . 

Size  perfora.ion.3./l6"X10" . 

FromJLL.Q. . feet  to....?.QQ . feel 

From. . feet  to . feel 

From . feet  to. . feel 

From . feet  to .  feel 

From . feet  to . feel 


9.  WATER  LEVEL 

Static  water  Ievel.75 . Feet  below  land  surface . 

Flow . G.P.M .  [ 

Water  temperature . •  F.  Quality . .  — 


10.  DRILLERS  CERTIFICATION 

This  well  was  drilled  under  my  supervision  and  the  report  is  true  to 
the  best  of  my  knowledge. 

NameS ...R .....McKinney.  Sons  Inc... . 

Address1042  S.  Main  St.  Las  Vegas,  Nev 


Nevada  contractor's  license  number.. 


2065 


Nevada  driller's  license  number . . . 


Sign 


1>1  I'  lON  OF  WATER  RESO LUCES 


STATE  OF  NEVADA 

DIVISION  OF  WATER  RESOURCES 

WELL  DRILLERS  REPORT 

Please  complete  this  form  in  its  entirety 


OFFICE  LSE  ONLY 

Log  No . 

Permit  No . 

Basin . 


1.  OWNER...  Rf.-TUA . ^ 'tEl L.s.  . ADDRESS . . /.J.J.S. 

. iL (.././.Si., . . . 


2.  LOCATION 
PERMIT  NO . 


S.J.t V*  ,R:JL V4  Sec »! . T . .5.1?. . N/S  R....6..3. ...E . CdLud.... 


County 


3.  TYPE  OF  WORK 

New  Well  8  Recondition  □ 

Deepen  □  Other  □ 

6.  LITHOLOGIC  LOG 


7l ‘-h*  -■  -Vft  ^'-V _ 


4. 

PROPOSED 

USE 

Domestic 

a 

Irrigation 

□ 

Test 

□ 

Municipal 

□ 

Industrial 

□ 

Stock 

□ 

From 

To 

c 

*/  / 

V/ 

sf 

S\ Y 

yr 

/S'* 

/*> 

/£L 

Date  started . : 

Date  completed. 


.tLzi- . 


^./....  ■•?...<■ . ,  19...7/: 


WELL  TEST  DATA 


After  Hours  Pump 


5.  TYPE  WELL 
Cable  &  Rotary  | 
Other  □ 


8.  WELL  CONSTRUCTION 

Diameter  hole . /..t? . inches  Total  depth....-'-/.6' . feel  ' 

Casing  record..  ..?#*  O-Q.  y>C*  S*-- .  ' 

Weight  per  foot .*?. .C . . A?... . Thickness.. r^L. 


Diameter 

From 

To 

. .  .inches  . 

6 

...:5  *  <?  feet 

. inches  .  ... 

feet 

Surface  seal:  Yes  No  □ 

Depth  of  seal . . 

Type. 

. feet 

Gravel  packed:  Yes  0.  No  □ 

Gravel  packed  from . -.57jC? . feet  to . feet 

Perforations: 

Type  perforation . .'...fc.nfc£^. .  . , . 

Size  perforation-.^tk'./.'rtC-ffrw*.^ . . 

From . ^  Z'. . feet  to . :.-Sr. .<?..? ! . feet 

From . feet  to . feet 

From . feet  to . fee  ’ 

From . feet  to . fee!\/ 

From . feet  to . .  feet 

9-  WATER  LEVEL  V 

Static  water  level... 7k . ?. . Feet  below  land  surface 

Flow . G.P.M . 

Water  temperature . "  F.  Quality . 


10.  DRILLERS  CERTIFICATION 

This  well  was  drilled  under  my  supervision  and  the  report  is  true  u 

the  best  of  my  knowledge.  .  .• 

Name..!..^^^/\.f  ..f..’ t-X lTr 

Address..  7  ^  J*.'  S  * 


BAILER  TEST . 

G.P.M..  . 

.  Draw  down . 

. feet  . 

..hours 

G.P.M . 

Draw  down . 

....feet  . 

..hours 

G.P.M . 

Draw  down . 

feet  . 

hours 

Address...  ^  ^  ^  7f  ^  c<- . ' L  S  *  / 

Nevada  contractor's  license  number . 

Nevada  driller's  license  number . 

Signed.. .  A.  CCS  7,  £  ■TE-f,  'UsC.  . 

Date.  .  -r^.X  t  ...r../  /  '/  S 


USE  ADDITIONAL  SHEETS  IF  NECESSARY 


f  / 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 

Allen  &  Doris  Carbell  Effinger  Drilling  &  Pump  Servic 


Rec . 

Well  No . 

Permit  No.. 


Do  not  fill  in 


Address... . .  Address . B°X  579 . Cit£ . Xic.  No.  2\ 

Location  of  well  Sec jgLL,  T.2.0.N/S,  R..42.E,  in . .  . Coun 

or  2147  Christy  Lane 

Water  will  be  used  for . . . . Total  depth  of  well . . 

Size  of  drilled  hole . . Weight  of  casing  per  linear  foot . . 


Thickness  of  casing . _ _ _ .Temp,  of  water . ; . | . 

Diameter  and  length  of  casing . ._!!.?.?. _ _ . . 

(Casing  12"  in  diameter  and  under  give  inside  diameter;  casing  12"  in  diameter  give  outside  diameter 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . . . 5!?.?....^.*.. 


If  flowing  well  describe  control  works . „ . . . 

(Type  and  size  of  valve,  etc.) 

Date  of  commencement  of  well.  _ Date  of  completion  of  well . 

„  .  „  .  "Walker-Neer  31" 


Type  of  well  rig.. 


LOG  OF  FORMATIONS 


Thickness 


Type  of  material 

Veil  was  drilled  to  75  fee 
Driller  ur-knowetied 

Decomposed  lime 
calichie 

Limestone  (Water) 

Brown  Clay 
Limestone  (Water) 
brown  Clay 
Limestone  (Water) 

White  Clay 
Limestone  (Water) 

White  Clay 


Water-bearing  Formation,  Casing 
Perforations,  Etc. 


Chief  aquifer  (water-bearing 
formation ) 

. m . _* . M . *.! 

155-167 

Other  aquifers . 123-1^6 . 

108-li2 


First  water  at . .feet. 


Casing  perforated 


195  ft. 


Size  of  perforations 

1/8"  X  12"  Torch 


(OT») 


WELL  LOG  AND  REPORT  TO  THE  STATE  ENGINEER 

OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Log  No . 

Rec . 

Well  No . 

Permit  No.. 


Do  not  fill  in. 


Owner . .CJus...i3ushong . . Driller. . Patrick..jK.,...ThomBsorj. . v 

Address . 2051 ..  Castlft]?.er.ry..Xane  Address . ^as... Vegas,  Nevada . Lie.  No..1?? 

(X Location  of  weU:.SW.i/4.NE...^  Sec.?1...,  T...20&/S,  R.62...E,  in . dark. . County 


Water  will  be  used  for . D01B.e.S.tiC . Total  depth  of  well . 125!. 

Size  of  drilled  hole. . . 0.” . 50. .  I? 11 . 5.0 —1.2  5. . .  1 Q!1 . Weight  of  casing  per  linear  foot . 12^.. 

Thickness  of  casing . l.P..Gua£e . Temp,  of  water . .C.O.Ol . 

Diameter  and  length  of  casing . Diameter  .-..8  5/8 . LS.Hg1t.il...-  .12.6 . 

(Casing  12'  in  diameter  and  under  give  inside  diameter;  casing  12"  in  diameter  give  outside  diameter) 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . 

If  nonflowing  well  give  depth  of  standing  water  from  surface. 
If  flowing  well  describe  control  works . 


(Type  and  size  of  valve,  etc.) 

Date  of  commencement  of  well . . Date  of  completion  of  well . .?.-..?1~§.^‘.. 


of  well  rig . 


LOG  OF  FORMATIONS 


From 

feet 

To 

feet 

Thickness 

feet 

Type  of  material 

0 

75 

75 

Drilled  by  Others 

75 

85 

10 

Brown  Clay 

85 

95 

10 

Limestone  -  Water 

95 

110 

15 

Brown  Clay 

110 

115 

5 

Limestone  and  Water 

115 

122 

7 

Brown  Clay 

122 

125 

3 

White  Clay 

Water-bearing  Formation,  Casing 
Perforations,  etc. 


Chief  aquifer  (water-bearing  formation) 


from.  ...85. .  . to...  .95 

Other  aquifers . 1.1.0— .11.5 

. C-75  Unknown 


P—  1  iff 


Firs!  water  at.PhknOVn . feet. 

Casing  perforated 

75  to  125 


i 


Size  of  perforations  1 —  y, 

3/16  X  12  b  flows  ...  5 


(OVER) 


on 


CASING  RECORD 


WELL  LOG  AND  REPORT  TO  THE  STATE  ENGINEER 

OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Rec . 

Well  No . 

Permit  No.. 


Do  not  fill  in. 


Owner..Roy...ifru.tcr . Driller . R-R. . ;cRinasy....<i.R-.ons. . 

Address . 2.Q96£.TStleherr.y...Lan£ . AddresslQL2  ^n.  rtqln . Lie.  Noii.5 

Location  of  well:  KJ-V4-  il£V4  Sec..21-,  T..20-N/S,  R-SZE,  in . -Clark . Coi 


Water  will  be  used  for . DoE;£Sti.C . Total  depth  of  well . L5.Q..X.t«». 


Size  of  drilled  hole.-12«  to  -5^-  1  j  10!!-  to  15G-’  We>ght  of  casing  per  linear  foot . IQ  gau^e- 

Thickness  of  casing . l.CL,&aug£ . .Temp,  of  water . 


Diameter  and  length  of  casing...5.,.,..-I-D  --fr-Oin -4r  -'bo - 

(Casing  12"  in  diameter  and  unde 


under  give  inside  diameter;  casing  12*  in  diameter  give  outside  diameter.) 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . ^Q» 


If  flowing  well  describe  control  works. 


(Type  and  size  of  valve,  etc.) 


Date  of  commencement  of  well .  7/14/&V . . Date  of  completion  of  well. .  .7.  /l  7-/&A- • 

Type  of  well  rig . ^A—L-i-U-cyr-US-EriG . 


LOG  OF  FORMATIONS 


Thickness  I 
feet  I 


Type  of  material 

soil  ^ 
clay  -  ! 

clay 

white  clay 
white  i  brown  clay 
white  clay  little  water 
white  s-.ndy  clay  ..'nTER 
white  clay 

white  sqndy  clay  ,.ATEK 


Water-bearing  Formation,  Casing 
Perforations,  etc. 


Chief  aquifer  (water-bearing  formation) 


from _ 11 


Other  aquifers.. 


150 

to  Tv 


First  water  at ...  7O  *  . feet. 


Casing  perforated 

from^Oft,  10  150 


Size  of  perforations 


(OVER) 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Rec . 

Well  No . 

Permit  No.. 


Do  not  fill  in 


Owiier.Mm..f/-.Pader . DriiierJEfflngep  Drim^ft^ . ^ 

Address..  2053-C.lirl.sty. Lane .  _  Address..  B.O.X...5.79. . City . lie.  No 212 

l/ 1 Location  of  well:  Sec-21.,  T..2.QN/S,  R..62E,  in . .  . County* 

or . 2.053... Chr.ls.ty...Lane. . . . - 

Water  will  be  used  for .  . Domestic . . . .Total  depth  of  well . 2Q0...feet . 

Size  of  drilled  hole . - - - .Weight  of  casing  per  linear  foot . 

Thickness  of  casing . — - - .Temp,  of  water . 

Diameter  and  length  of  casing 6.".QD . 1 4.Q. . . Jf-S- d. t . . . . 

(Casing  12"  in  diameter  and  under  give  Inside  diameter;  casing  12”  in  diameter  give  outside  diameter..-' 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure.. 


If  nonflowing  well  give  depth  of  standing  water  from  surface.. 


If  flowing  well  describe  control  works.. 


(Type  and  size  of  valve,  etc.) 


Date  of  commencement  of  well....?®™^f.^?T...f*:.»....i?^.^.....J)ate  of  completion  of  well . 

Type  of  well  rig . . . . .  V 


LOG  OF  FORMATIONS 


Type  of  material 

Veil  Drillled  by  tffinger 
January  29,  1953* 

Red  Sticky  Clay 
Decomposed  Lime  (Water) 
Yellow  Sticky  Clay 
Red  Sticky  Clay 
Decomposed  Lime  (Water) 


(OYXS) 


Perforations,  Etc. 


Chief  aquifer  (water-bearing 
formation ) 


Other  aquifers.. 


147-155 


First  water  at . fee 


Casing  perforated 

120  20 


Size  of  perforations 

1/8"  1  12"  Torct 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Rec . 

Wei!  No . 

Permit  No.. 


Do  not  fill  in 


Owner.. 


„YIOI£T.....i£EME .  Driller . IQUIS...L.EV.ANS 


Address . 2176.— ■■QLT?.IS1Y.-.LANE.-LAS-..VEG-AS— NEV _  Address...  2Q20,  Cmp.Ii..N,.LAS....VEGAa lie.  N0II7 

5#  N& 

Location  of  well:  Sec....21,  T..20..N/S,  R.6.2..1,  in . CLAM . Coe 


Water  will  be  used  for . UOHES.TXC . . . Total  depth  of  well . X9Q--f-t«» 

Size  of  drilled  hole . _ _ Weight  of  casing  per  linear  foot . 9*56 

Thickness  of  casing . lQ..ga». _ .Temp,  of  water . 


Diameter  and  length  of  casing . j6...5/S,.,—O.D...15-5-- 

(Casing  12"  in  diameter  and  unc 


under  give  inside  diameter ;  casing  12"  in  diameter  give  outside  diameter 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . 5.<r...ft,».. 


If  flowing  well  describe  control  works.. 


(Type  and  size  of  valve,  etc.) 


Date  of  commencement  of  well . Kay  . 14,1963 . Date  of  completion  of  well . May -16,1963- 

Type  of  well  rig . 4EIST.QNE..CABIE  .10QL . . 


LOO  OF  FORMATIONS 


Thickness 

feet 


Type  of  material 


DEEPENED 


Water-bearing  Formation,  Casing 
Perforations,  Etc. 


WELL  FIRST  DRILLED  FOR  HERSCHEL 
F. CHRISTY  MAY  6,5.952  BY  LOUIS 
F  .EVANS. 


gray  sandy  clay  (water) 
gray  clay 

gray  sandy  clay(water) 
gray  clay 
gravel(water) 
gray  clay  (water) 
brown  sandy  clay 


(OYxs) 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Rec . 

Well  No . 

Permit  No.. 


.19.. 


Do  not  fill  in 


Owner . AS6.H.IE.....6BOJET. .  Driller . IQUIS.J?.,..  EVANS.. 


Address  2184  CHRISTY  LANE  LAS  VEGAS, NEV.  Address  2020  CARROLL  N.LAS  VEGAS  Lic  No  U? 

Location  of  well:  Sec....2.1.,3\.2Q..N/S,  R...6.2.E,  in.....CLARK . Count 


Water  will  be  used  for . DOMESTIC . . . Total  depth  of  well . l6Q.f.t« . 

Size  of  drilled  hole . .8.Q.,....8.,.,. . . Weight  of  casing  per  linear  foot . .9«5.6... 3.1?$, 

Thickness  of  casing . .IQ  £a . . .Temp,  of  water . . 


Diameter  and  length  of  casing . .6..5/C!!. .$?/.— .Q,D«_...S5l . 

(Casing  12"  in  diameter  and  under  give  inside  diameter ;  casing  12"  in  diameter  give  outside  diameter 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . 52!.. 

If  flowing  well  describe  control  works . 


(Type  and  size  of  valve,  etc.) 

Date  of  commencement  of  well . APRIL.. 1$.,1963. . Date  of  completion  of  well . APRIL. .23.,19.63.. 

Type  of  well  rig . l®.I?.T.QN?..QASL?...TQOL  . . . . 


LOG  OF  FORMATIONS 


From 

feet 


80 

123 

144 


To 

feet 


123 

144 

160 


Thickness 

feet 


43 

21 

16 


Type  of  material 

DEEBSNED 


Water-bearing  Formation,  Casing 
Perforations,  Etc. 


WELL  FIRST  DRILLED  FOR  HSRCHEL 
F.  CHRISTY  JULY  19,1955, BY  LOUIS 


F. EVANS. 


gray  sandy  clay  (water) 
brown  clay 

gray  sandy  clay  (water) 


Chief  aquifer  (water-bearing 
formation) 


from  . QQ .  to  . .123. . ft. 

Other  aquifers..  .  144  t  o  160. . 


First  water  at..  . feet. 


•  Casing  perforated 

from  .  ...  .80 .  to  ..  ..  160..  ft. 


Size  of  perforations 

i"  .  wide  .  6 "long 


(OVS3) 


D15 


m.  wy  ■  y  ,v»;,JV_V^1. 7^  ^.’^.  ■/~.  'l~.  -r>.w">T 


L, 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Log  No . 

Rec . 

Well  No . 

Permit  No.. 


.19.. 


r.V.” 

■.V.’ 
•  V„‘ 


Do  not  fill  in 

Owner. . R^...K..J!lugl££icLn. . DrillerEf.fin£er...Drlll..&...Purap..  Serv-. . - 

Address  .-^Olir  -Chri^-ty- -.Lano .  Address.. ,.B©x. 579- . Ci  ty- . lie.  No.  212  .  • 

Location  of  well:  -//yfA, 4  SecS./...,  T./Z^?.N /S,  R../-.XE,  in . Countv-' 

or . 2014-Ghristy-Lane . 

Water  will  be  used  for . -D-OffiSSti© . . . Total  depth  of  well . 2-Q5  feet . 

Size  of  drilled  hole . 8..J.nck . - . Weight  of  casing  per  linear  foot . 

Thickness  of  casing . »1$6 . — . .Temp,  of  water . 

Diameter  and  length  of  casing . 6nXD . 19-2- feet-lineT- . 7~'. 

(Casing  12"  In  diameter  and  under  give  Inside  diameter;  easing  12"  in  diameter  give  outside  diameter.' 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . _ . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . 49  feet 

If  flowing  well  describe  control  works . 


(Type  and  size  of  valve,  etc.) 

Date  of  commencement  of  wellgepteiaber  -7*  ■ -1-962 . -Date  of  completion  of  well  i>QV)terater  9  j  1962 

Type  of  well  rig . .^l.-SpeedS-tar.?. . 


LOG  OF  FORMATIONS 


From 

feet 


78 

110 

160 

185 

200 


To 

feet 


110 

160 

185 

200 

205 


Thickness 

feet 


32 


50 

25 

15 

5 


Type  of  material 

Depth  of  well  78  feet 
Drilled  by  others. 

Gray  shale 

Decomposed  limestone  (V<’ater)| 
Sand  4;  Gravel  (Water) 

Sandy  Shale 
Brown  Clay 


-/jfci'-'.'-V''.'. 


(OTZB) 


i>  »  Lm  J.  m A  m  L  m  T  ■!>.{■ 


Water-bearing  Formation,  Casing 
Perforations,  Etc. 


Chief  aquifer  (water-bearing 
formation) 


from  ...  . 110  to 

Other  aquifers . 


135 


..ft. 


First  water  at . feet. 

Casing  perforated 

from  .  •85 .  to  200 . ft. 

Size  of  perforations 

. 1/3 "...X.  12?  Torch . 


WELL  LOG  AND  REPORT  TO  THE  STATE 
ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  IN  ITS  ENTIRETY 


Log  No . 

Rec . 

Well  No . 

Permit  No.. 


Jo  not  fill  in 


Owner  Rice j  Jay  "Jack"  Driller Rhelps  Pump  &  Equipment  Co. 

.  . V 

Address  . 2D9.5  -.Llnn...Lane,...JJ..L.^ . .  Address..to0...3...CQlle^e...AY.e..NLY....lic.  No.  98 _ 

Location  of  well:  SW..^.NE%  Sec...?.!.,  T?0..rf/S,  R.6.2.E,  in. . Clark . Count’v 


Water  will  be  used  for . P.9??e..?.tiC _ _ Total  depth  of  well . 20Q* . 

Size  of  drilled  hole . !.l - - Weight  of  casing  per  linear  foot . 

Thickness  of  casing . X0....C?£Lr . . -Temp,  of  water....  . 70 . 


Diameter  and  length  of  casing . 8...5/.8” . ?Q0| . .  r 

(Casing  12"  in  diameter  and  under  give  inside  diameter;  casing  12"  in  diameter  give  outside  diameter.- 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . _ 

If  nonflowing  well  give  depth  of  standing  water  from  surface . __.6.Q _ 


If  flowing  well  describe  control  works.. 


(Type  and  size  of  valve,  etc.) 


Date  of  commencement  of  well . . . . Date  of  completion  of  well . 7/.L3/61 

Type  of  well  rig . . . . . 


LOG  OF  FORMATIONS 


Thickness 

feet 


Type  of  material 

Soil 

Clay 

Sandy  clay  (  water  ) 
Clay 

Sandy  clay  (  water  ) 
Clay  &  sand  strata 
white  shale 
sandy  shale  (  water  ) 
clay 

sandy  shale  (  water  ) 
white  shale 
sandy  shale  (  water  ) 
white  shale 


Water-bearing  Formation,  Casing 
Perforations,  Etc. 


Chief  aquifer  (water-bearing 
formation) 

from . I?! .  to  . 195 . 


Other  aquifers.. 


.71. -  .78. 
85  -  90 


First  water  at . (.Sr. . .feet. 


Casing  perforated 


from  . 


Size  of  perforations 

. torch . 

6  (1/8”  x  7”  hcrizontf.;- 
perforations  per  ft. 


(OVES) 


Tir-y-..  n  >  ■  j  ■.» »Ji  J .".Ifffji  "JFJ  J  J  i n  W 


United  States  Department  of  the  Interior 


i 

fii 


Central  Laboratory 

U.S.  Ceological  Survey,  WRD 

5293  Ward  Road 

Arvada,  Colorado  800C2 


September  28,  1976 


Headquarters 

Department  of  the  Air  Force 
USAF/PREEU 

Washington,  D,C.  20333 


Dear  Sir: 


Enclosed  are  the  results  of  the  chemical  analysis  of  nineteen 
vater  samples  submitted  by  your  installation.  Further  distribution 
of  these  results  is  being  made  as  indicated  below. 


RLM/mc 

Enclosure 


141721-141739 


cc:  Department  of  the  Air  Force 

TAC 

Langley  AFB  VA.  23665 

Department  of  the  Air  Force 
^  57  CES 

Nellis  AFB  NV.  89191 


Chief,  Boiler  Water  Laboratory 
District  Chief,  WRD,  Carson  City.,  NV. 


U  •  S  •  GEOLOGICAL  SJrtVaY 
CEnTRal  lASO^ATORY 
0  2  N  V  £  3  »  COLOhmOO  3  0  o  0  2 


■  -  •  -  i-vi-v  vrv>  .vi  •  w 


•  AT-.R  i'.ji.Yali 
t )  <*  141729 


'7  CI  IL  £  ’£  'irt-JI'iG  v'  (TAC)  «  aTTEn  OtOU*  \ELLIS  4rrJ«  *N£v  ADA  29191 

'''LL  *  :  7£---a£LL  ^  r  <*C  00490  'itLLl?  a£^  NfcV  O  -  TE---7  6  0  oG  7 


►W; 

iy.y 

v.*-. 

L.-v". 

L'V. 

fe? 

$ 


♦  c  5  U  L  T  S  Or  4  I  A  L  Y  S  I  3 

■ 1  ■» .  j  0  3  IONS 


V.'^. 

L.-, 


.  T  1 0'\.$ 


-i  o  /  L 


;/l 


i.'JIONS 


vG/l. 


■  1£/L 


:  v.c  to-’ 

3  4  1  ,  r-  9  7 

H IC  ARSu'i  A  T  ■£ 

224 

3.571 

>’v" 

'  3  i£S  lJ 

2n  2.j57 

CARBONATE 

j 

j  .  J  0  0 

5  '  L  ’  “ 

i  5  3  .  "  4  7 

:  OLrAT £ 

c  ‘.i  0 

4 . 1  d4 

\. 

-  T  < 

7  .  J  *  .  i  7  9 

'-3LJ3 I j£ 

c) 

■J  .S')* 

►  - 

»  >v? 

r  <_  J.)*I  OE 

3.9 

0  •  J  -  7 

* , 

.02  ♦  '.03  *» S  i. 

'».*♦/ 

0.0  33 

*>  » 

•  •  i 

«•  ** 

•  » 

.*.v, 

*.•  V 

AOOITIO-JhL 

CONsT  ITiJEV  TS 

*  * 

*>\N 

£ 

■JISSOLVEO  SOLI  03 

SILICA 

A  i/L  £4 

.--SIOuE  AT  1-0  C 

0  0  3 

-/ 

T  ~'V. 

m  ;  j  / L  0,6  3 

C  A  L  C  o  l  A  T  E  0  (SO  M ) 

•'  i/i_ 

3  1  3 

fWy 

*  a  \  ~  a  r  £  S  E 

»3/L  0.0  3 

AA^O'iESS  a  S  C^CJi 

COLT3 

0 

TOTAL 

>■:  c  /  L 

1  4v; 

j- 

7.4 

n  0  'i  -  C  A  P  3  0  l  A  T  E 

*  j/L 

<*• 

S^ECIrlC  C 

a  -1 •  J  C  T  a  -4  C  £: 

ALKALINITY  4S  C-C03 

*  o  /  L 

134 

I  M  ) 

■T  25  C  302 

C»poOn  j  1 0 a  [  Oc  ( C  AlC  ) 

•!i/L 

4 . 5 

*•'.**. 

SOuIO.A  AiOSOoP,  RATIO 

£.7 

LAi.GELlcR  I  iUtA  -- 

2  5  C 

*0.0 

>  <-  *  < 

U.S.  GEOLOGICAL  survey 
central  laboratory 

OENVER.  COLORADO  30002 


aATE.R  analysis 
10  *  141730 


57  civil  engineering  so  (Tacj*  atten  oeou*  nellis  afs*  nevada  69i9i 

COLL  SITE - «ELL  7  FAC  00439  NELLIS  AF3*  NEV  DATE - 750507 

TI  -  E— 1055 


RESULTS  of  analysis 


•*AjOR  IONS 


CATIONS 

MG/L 

*E/L 

CALCIUM 

27 

1,347 

GAGNES IUy 

32 

2.632 

S  0  0  £  >  J  Vi 

16 

0 , 69o 

potass  IU..’ 

3.4 

0.037 

AMONS 

MG/L 

ME/L 

5 IC ASAOn ATE 

256 

4.1  56 

carbonate 

0 

0.000 

SULFATE 

29 

0 ,6 

chloride 

0.3 

0  .2-4.0 

fluoride 

0.3 

0.026 

N02  *  N03  AS  N 

1.20 

0.066 

ADDITIONAL  constituents 


SILICA 

MG/L 

33 

T  1 

MG/L 

0,10 

MANGANESE 

mG/L 

0.00 

COLOR 

0 

Prl 

7.6 

SPECIFIC  CONDUCTANCE 
IN  Uw-iOS  AT  25  C 


DISSOLVED  SOLIDS 


RESIDUE  AT  160  C 

HG/L 

294 

CALCULATED  (SUM) 
HARDNESS  AS  CACG3 

■MO/L 

2-1 

total 

MG/L 

20  0 

NON “CARBON ATE 

MG/L 

0 

ALKALINITY  AS  CaC03 

mG/L 

210 

CARBON  DIOXIDE (CALC) 
SOOIUh  AUoORP.  RATIO 

MG/L 

6 

0 

496 


U.S.  GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY 
DENVER.  COLORADO  80002 


.< ater  analysis 
tO  *  141731 


57  CIVIL  EN  3lNc£RlNG  S3  <TAC>»  ATTEN  DEOU.  nELLIS  AF3»  NEVADA  39191 

COLL  SITE- — a£ll  11  FAC  01011  NELLIS  AF9  *  nEV  DaTE - 760507 

T  I'E - 10  3b 


results  of  analysis 


■'’AjOR  IQnS 


CaTIONS 

MG/L 

M£/L 

CALCIUM 

20 

0.998 

GnE  S I U  •* 

35 

2.679 

j  0  n  i  u  « 

25 

1.086 

ROT  -SSI  U 

4.9 

0.125 

ANIOnS 

MG/L 

ME/L 

BICARBONATE 

257 

4.212 

CAR30NA  TE 

0 

0.000 

SULFATE 

37 

0.770 

C-LORIDE 

5.2 

0.147 

fluoride 

0.9 

0.047 

*02  ♦  i\q3  aS  n 

0.31 

0.022 

ADDITIONAL  constituents 


SILICA 

MG/L 

51 

I  -''VJ 

WU/L 

0.11 

s'*  4  N  G  1 N  E  5  c 

m(3/L 

0.00 

COLOR 

0 

j» 

7.6 

SPECIFIC 

CQnQuCT  anCE 

IN  U'imDg 

uT  25  C 

515 

DISSOLVED  SOLIDS 

RESIDUE  AT  160  C  MG/L  322 

calculated  (Sum)  mb/l  3u7 

•iARONESS  aS  CmC03 

TOTAL  -h.-/L  190 

NON-C  AR80<nAT£  MG/L  0 

ALKALINITY  AS  CaC03  MG/L  211 

CARBON  DIOAIDE (CALC)  *G/L  6.5 

SOu I U •-  ADSORP.  RATIO  o.d 

LAnGELIER  INQEa  --  25  C  -0.2 


U.S.  GEOLOGICAL  SURVEY 
central  laboratory 
OENVER,  COLORADO  SQ002 


WATER  ANALYSIS 
ID  *  1<*1732 


57  CIVIL  ENG  I  •‘VEERING  SO  <TaC)»  ATTE.N  OEOU*  NELLIS  AFB*  NEVADA  89191 

COLL  SITE - *£j_L  12  FaC  01711  NELL  I S  AF3»  nEV  OaTE - 760507 

TIME  —  1  3*-j 


results  of  analysis 


MAJOR  IONS 


C  iT IONS 

MG/L 

ME/L 

ANIONS 

MG/L 

ME/L 

calcium 

20 

0.998 

BICARBONATE 

233 

3.819 

iAONES  I  U‘« 

33 

2.714 

CARBONATE 

0 

0.000 

SODIUM 

ia 

0.733 

sulfate 

28 

0.583 

°OT-SSIU  1 

A. 5 

0.115 

chloride 

5.2 

0 . 1  <♦  7 

?LU0R IDE 

0.9 

0.0*7 

N02  ♦  N03  AS  n 

0.t7 

0 . 0 A6 

ADDITIONAL 

constituents 

DISSOLVED  solids 

SILICA 

*G/L  59 

RESIDUE  AT  ldO  C 

Mij/L 

306 

taT) 

M  G  /  L  0 . 0  0 

CALCULATED  (SUM) 

MG/L 

296 

MANGANESE 

-iG/L  0.00 

HARDNESS  AS  CAC03 

COLOR 

0 

total 

Mi/ 1_ 

1*0 

OH 

7.9 

non-carbonate 

m  li  /  L 

0 

SPECIFIC  CONDUCTANCE 

ALKALINITY  AS  C AC03 

M'3/L 

191 

IN  U  •‘“OS  AT  25  C 

*58 

CARBON  DIOXIDE (CALC) 

MG/L 

4.7 

sodium  aosopp.  ratio 

0.6 

LAnGcLIE.R  I.^OEa  -- 

25  C 

-0.1 

U.S.  GEOLOGICAL  SURVEY 
central  laboratory 
DENVER ♦  COLORADO  80002 


UTER  ANALYSIS 
ID  #  141739 


57  CIVIL  c  .''I  JEERING  SO  (TAC)  #  ATTEM  OtOU.  MELLIS  AF3  ♦  NEVADA  69191 
COLL  SITE - *tLL  13  FAC  01713  NELLIS  AF8  #  NEV  OaTl - 76G507 

t  i  — i  j?s 


E5ULT5  OF  amALYSIS 

RAjOR  IONS 


ADDITIONAL  constituents 

DISSOLVED  SOLIDS 


K-  k- 


‘>v-i 


C  a  T 1 0  n  5 

Mo/L 

-1 

\ 

’li 

T" 

ANIONS 

mG/L 

ME/L 

fib 

- 

Lr-fa 

CALC  IU'* 

60 

0.998 

BICARBONATE 

253 

4.147 

**- 

r>v 

"S'.. 

•  .  On-  S I U  •• 

j4 

2.797 

CARBONATE 

0 

0.000 

SOU  r  J  J 

J3 

I  .653 

sulfate 

J  5 

1.562 

,  • 

v  “•  - 

J,'T-SSIJ 

3.4 

0.164 

CHLORIDE 

11 

0.310 

r 

FLUORIDE 

ivQ2  ♦  N03  AS  N 

l.fi 

0.52 

0 .  Uoi 
0.037 

-  m 


SILICA 

m-3/L 

78 

RESIDUE  AT  180  C 

MJ/I. 

410 

_ ‘ »  ‘ -  ,*•  t'» 

I  on  - 

mG/l 

0.07 

CALCULATED  (SJM) 

■*0/ L 

391 

•  A  N  i~-  4  N  r  S  r. 

1  3/L 

0,00 

-•ARDnESS  AS  CACo3 

T  r  | 

COLOR 

0 

total 

Mb/L 

190 

Oh 

7.8 

NON-CARBONATE 

MCVL 

0 

S°ECIFIC  CONDUCTANCE 

ALKALINITY  AS  CAC03 

mg/l 

208 

.  »*■_ 

in  u-^os  ir  25  c 

601 

CARBON  DIOXIDE (CAlC) 

MG/L 

6.4 

SODIUM  ADSORB.  RATIO 

1 .2 

•\  |  v-V. 

LANSELIER  I.iUtA  — 

co  C 

-0,2 

S?«Ps5*«S?P!? 


W  V.  V  V  A 


U.S.  GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY 
DENVER*  CQL0RA00  80G02 


UT£R  ANALYSIS  f. 

10  *  141733  :•*; 


57  CIVIL  ENGINEERING  SO  (TAC)t  ATTEN  DE  DU »  NELLIS  aFB«  NEVADA  89191 

COLL  SITE - «ELL  14  FAC  01715  NELLIS  AF3*  NEV  DATE - 780507 

T I  '£ - 11 ‘.  5 


RESULTS  of  analysis 


MAJOR  IONS 


cations 

MG/L 

ME/L 

ttNIONS 

mG/L 

me/l 

L 

CALCIUM 

20 

0.998 

bicarbonate 

284 

4.655 

"AGnES  I  *j  *•* 

40 

3.290 

CARBONATE 

0 

0.000 

Sodium 

18 

0.783 

sulfate 

31 

0.045 

P.iTASSIJ  •, 

5.0  0,128 

ADDITIONAL 

chloride 

FLUORIDE 
nQ2  ♦  nq3  AS  n 

constituents 

dissolved  solids 

4.3 

0,5 

0,30 

0.121 

0.0*2  i' 

0.021  v- 

6 

SILICA 

mG/l 

54 

RESIDUE  AT  180  C 

MG/L 

326 

I, -On 

m-3/L 

0.20 

CALCULATE^  (SUM) 

■iG/L 

314 

•*ANjAN£S£ 

v'i  G  /  L 

0  .  G  0 

HARQNES5  AS  C*C03 

•  /-. 

COLO* 

0 

total 

Mu/L 

210 

0  - — 

233 

PH 

SPECIFIC  CONDUCTANCE 

7.6 

NON-CARaONATt 
ALKALINITY  aS  CAC03 

MG/L 

MG/L 

IN  0**05  tl  85  C 

521 

CAR30N  QIOKIOE <CALC> 

sodium  adsorp.  ratio 
L AnGEL IER  IvDEA  — 

MG/L 

25  C 

1 1 

0.5 

-0.3 

APPENDIX  B 


LABORATORY  QUALITY  CONTROL  PROGRAM 


UBTL  is  an  accredited  laboratory  of  the  American  Industrial  Hygiene  (AIHA) 
Association  (No.  17)  and,  as  such,  participates  in  an  extensive  interlaboratory 
proficiency  analytical  testing  program  sponsored  by  the  National  Institute  for 
Occupational  Safety  and  Health  (NIOSH).  In  addition,  UBTL  is  currently  licensed  by 
the  Center  for  Disease  Control  (CDC)  to  perform  chemical  and  clinical  analyses  of 
biological  specimens  and  is  State  of  Utah/USEPA  approved  for  environmental 
analyses.  The  comprehensive  internal  quality  control  program  at  UBTL  is  detailed  as 
follows. 


INTRODUCTION 


UBTL  has  implemented  an  effective  system  for  Quality  Control  (QC)  for 
samples  analyzed  from  Nellis  AFB.  Procedures  that  are  employed  include: 

1.  Services  of  a  full-time  Quality  Control/Quality  Assurance  Section; 

2.  Preparation  of  internal  quality  control  samples; 

3.  Collection  and  evaluation  of  quality  control  data; 

4.  Generation  of  quality  control  charts;  and 

5.  Instrument  calibration  and  maintenance. 


SAMPLE  ANALYSES 


At  least  one  blank  sample  ana  one  reagent  blank  are  included  with  each  set  of 
analyses  and  processed  through  the  complete  analytical  procedure  in  order  to  detect 
any  contamination  in  either  collection  media  or  reagents.  In  addition,  duplicate 
analyses  are  accomplished  on  a  minimum  of  10  percent  of  all  samples  submitted  from 
the  field.  Internal  quality  control  samples,  generated  in  the  laboratory  and 
containing  known  quantities  of  specified  analyte(s),  are  run  at  the  rate  of  10  percent 
of  the  total  field  sample  workload.  At  the  completion  of  the  analysis  of  a  sample 
set,  each  chemist  calculates  his  results  and  reports  the  results  on  the  Analytical 
Report  Form.  Results  for  replicated  samples  and  internal  quality  control  samples  are 
reported  on  the  computer-generated  Quality  Control  Data  Sheet.  Before  the  results 
are  submitted  to  the  Group  Leader,  another  peer  chemist  analyst  is  assigned  to 


check  results  for  possible  errors  in  the  calculations.  He  must  approve  results 
reported  on  both  the  quality  control  sheet  and  the  sample  sheet.  The  Group  Leader, 
after  his  evaluation  of  the  data,  gives  the  report  sheets  to  the  Quality  Assurance 
Specialist  (QAS)  for  his  evaluation  and  implementation  of  any  required  action. 

Specific  steps  are  followed  when  any  one  QC  sample  result  is  determined  to  be 
out  of  control  in  connection  with  the  analysis  of  a  field  sample  set.  QC  charts 
with  adjusted  control  limits  of  +  3  standard  deviations  will  generally  be  used  to 
determine  whether  a  result  is  out  of  control.  If  QC  results  are  in  control,  the  QAS 
signs  off  the  report.  It  is  then  reviewed  by  the  Section  Head  for  accuracy  of  the 
results.  Upon  final  approval  of  the  reports  by  the  QAS  and  the  Section  Head,  the 
reports  are  sent  to  the  sponsor. 

The  paperwork  containing  the  raw  data  for  a  sample  set  (i.e.,  chart  paper, 
computer  readouts,  paper  tapes,  calibration  curves,  tables  of  data,  etc.)  is  collected 
and  placed  in  an  8  j-inch  by  11-inch  envelope  that  has  been  labeled  with  sample 
numbers,  analyst,  date,  and  other  pertinent  information.  The  envelopes  are  filed  by 
laboratory  number  for  possible  future  reference  and  data  retrieval.  Raw  data  for 
each  sample  analysis  are  therefore  readily  available,  if  needed. 

QUALITY  CONTROL  SAMPLE  DATA  ANALYSIS 

A  record  of  the  preparation  of  internal  QC  samples  is  detailed  in  the  QC  log 
book  maintained  by  the  QAS.  As  appropriate,  a  set  of  QC  samples  is  distributed  to 
the  chemist  along  with  each  sample  set  at  an  average  rate  of  at  least  10  percent  of 
the  submitted  samples.  The  analyses  and  data  evaluations  are  performed  for  these 
QC  samples,  along  with  the  submitted  samples,  and  results  are  tabulated  on  the 
computer-generated  Quality  Control  Data  Sheet.  At  least  duplicate  results  are 
reported  for  each  internal  QC  sample. 

QC  charts  are  generated  for  each  analyte  through  the  analysis  of  QC  sample 
results.  Each  result  is  divided  by  the  theoretical  value  to  standardize  results  so 
that  data  from  all  concentrations  can  be  directly  compared  for  accuracy  and 
precision.  When  a  control  data  set  of  N  sample  results  has  been  accumulated,  the 
following  statistics  are  calculated:  mean  percent  recovery,  replicate  standard 
deviation,  and  set  standard  deviation.  These  statistics  are  then  used  to  determine 
accuracy  and  precision  QC  limits. 


The  control  data  set  is  updated  after  evaluation  of  20  successive  QC  samples 
and  includes  data  on  the  50  most  recent  results.  Any  control  sample  analysis  that  is 
beyond  accuracy  or  precision  limits  is  not  used  in  the  subsequent  determination  of 
new  limits. 

EXTERNAL  QUALITY  CONTROL  PROGRAMS 

In  addition  to  internally  generated  QC  data,  other  information  concerning  QC  is 
provided  by  the  participation  of  UBTL  in  four  interlaboratory  QC  programs:  NIOSH 
Proficiency  Analytical  Testing  (PAT)  Program;  two  CDC  Blood  Lead  QC  Programs; 
and  State  of  Utah  Environmental  Quality  Control  Program.  The  PAT  Program  and 
the  CDC  Blood  Lead  Programs  involve  the  participation  of  more  than 
100  laboratories  on  a  nationwide  basis.  The  PAT  Program  addresses  the  analysis  of 
filter  samples  for  lead,  cadmium,  zinc,  free  silica,  and  asbestos  and  the  analysis  of 
charcoal  tubes  for  various  organic  solvents. 

LABORATORY  DATA  REDUCTION 

A  significant  fraction  of  the  Chemistry  Department's  work  involves  data 
processing.  Mathematical  models,  based  upon  analysis  of  standard  solutions  or 
samples,  are  generated  in  order  to  determine  the  quantity  of  analyte  present  in  the 
samples.  Considerable  time  and  effort  are  saved  by  the  utilization  of  automated 
data  processing  procedures.  Data  processing  by  the  computer  can  include,  for 
example,  calculations,  generation  of  standard  calibration  curves,  mathematical 

modeling  of  standard  curves,  statistical  analyses,  and  the  generation  of  hard  copy 
output.  Advantages  intrinsic  to  the  use  of  an  automated  system  include  more 

accurate  calculations,  immediate  and  accurate  generation  of  data  plots,  fewer 

transcription  errors,  and  no  calculation  errors  after  programs  have  been  verified  and 

documented.  In  general,  the  types  of  data  that  are  processed  are  those  derived 
from  the  following  techniques:  atomic  absorption  and  flame  emission  spectroscopy, 
gas  and  liquid  chromatography,  optical  absorbance  spectrophotometry,  specific  ion 
electrode,  fluorescence  spectroscopy,  and  wet  chemistry  determinations.  Similar 
functions  are  employed  for  QC  data.  In  addition,  the  data  system  is  utilized  to 
store  QC  data,  provide  statistical  analyses,  and  generate  and  update  QC  charts. 
The  advantage  of  the  provision  for  statistical  analyses  and  the  production  of  QC 
charts  by  automation  is  that  the  charts  may  be  easily  updated  with  minimal  effort. 
QC  data  and  any  required  action  may,  therefore,  be  provided  on  a  daily  basis. 
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REPORTING  PROCEDURES 


The  analytical  data  are  reported  to  the  sponsor  at  the  completion  of  each 
sample  set.  The  report  includes  the  following  items: 

1.  A  memorandum  describing  the  sample  set;  the  condition  and  appearance 
(i.e.,  homogeneity,  integrity,  etc.)  of  the  samples  upon  receipt  at  UBTL; 
the  method,  equipment,  and  technique  used  in  the  determination;  any 
interferences  that  were  observed;  and  any  unusual  circumstances  that  may 
have  occurred  during  the  analysis.  [The  limit(s)  of  detection  are  also 
reported.] 

2.  UBTL  Analytical  Report  Form,  including  field  ID  number,  laboratory  ID 
number,  identification  of  the  analytes,  results  of  each  determination, 
limii(s)  of  detection,  and  comments. 

3.  Other  items,  such  as  copies  of  strip  chart  recorder  output,  computer 
printout  sheets,  and  other  raw  data  (to  be  included  as  required). 

INSTRUMENTATION 

Each  major  equipment  item  at  the  UBTL  Chemistry  Department  undergoes  a 
routine  preventive  maintenance  check  on  a  regular  schedule.  This  check  is 
accomplished  by  a  trained  engineer.  In  addition,  performance  checks  are  made  by 
the  analyst  prior  to  the  analysis  of  each  set  of  samples.  This  involves  the  analysis 
of  one  or  more  standards  and  a  comparison  of  the  values  obtained  with  previous 
results  and  conditions.  This  information  is  recorded  in  an  instrumentation  log. 

When  an  instrument  or  apparatus  malfunctions  and  the  problem  is  not  readily 
correctedj  the  appropriate  Section  Head  is  notified.  If  it  is  determined  that  a  visit 
by  the  service  representative  is  required,  a  service  call  is  scheduled  and  the  QAS  is 
notified.  Action  by  the  service  representative  is  recorded  by  the  QAS  in  the 
Instrument  Maintenance  Log,  and  the  appropriate  customer  field  and  service  order 
forms  are  filed,  by  instrument,  in  the  Instrument  Maintenance  Log  Supplement  File. 
In  an  effort  to  monitor  and  maintain  instrument  specifications,  logs  for  each  of  the 
AA  spectrophotometers,  the  gas  chromatographs  (GC),  the  X-ray  degractometer 
(X-ray),  and  the  mass  spectrometers  (MS)  have  been  provided  for  the  analytical 
chemists'  use  each  time  an  analysis  is  performed.  The  AA  instrumentation  logs 
contain  entries  for  date,  analyst,  lamp  number  (if  more  than  one  lamp  is  available), 
standard  concentration  (recommended  in  manual),  reading  in  milliabsorbence  units,  and 
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a  column  for  when  instrumental  parameters  differ  from  the  recommended  conditions 
listed  in  the  manual.  The  GC,  X-ray,  and  MS  logs  contain  entries  for  date,  time, 
analyst,  set  identification  number,  and  comments  on  parameters  or  performance. 

A  comprehensive  analytical  chemistry  equipment  list  is  included  at  the  end  of 
this  document. 

TRAINING 

UBTL  has  established  a  continuing  program  of  training  of  current  personnel 
with  respect  to  QC  procedures.  In  addition,  an  intensive  program  for  the  training  of 
recently  recruited  personnel  in  both  analytical  methods  and  techniques  and  QC 
policies  has  been  implemented.  It  is  the  responsibility  of  the  QAS  and  the 
Laboratory  Director  to  train  all  laboratory  personnel. 

RESULTS  OF  THE  LABORATORY  QC  PROGRAM 

The  results  of  the  QC  analyses  for  soil  and  ground  water  samples  are  listed  in 
Tables  B-l,  B-2,  and  B-3. 

Soil  Analyses 

The  laboratory  .  QC  program  for  soil  samples  included  analyses  of  three 
duplicates  and  three  spiked  samples.  Table  B-l  lists  the  results  of  the  spiked  sample 
analyses.  No  listing  of  the  duplicate  sample  analyses  was  necessary  because  the 
concentrations  of  each  constituent  in  all  the  duplicates  and  original  samples  were 
below  detection  limits.  Two  spike  concentrations  were  used:  0.01  and  0.025  pg/1. 
Recovery  of  the  0.01  pg/1  spikes  was  generally  poor,  averaging  about  71  percent. 
The  recoveries  were  low  because  the  0.01  pg/1  spike  was  the  same  concentration  as 
the  detection  limit.  Recovery  of  the  0.025  yg/1  spike  was  satisfactory,  averaging 
about  100  percent. 

Ground  Water  Analyses 

The  laboratory  QC  program  for  ground  water  samples  included  a  single 
duplicate  sample  and  one  spiked  sample.  Table  B-2  summarizes  the  analyses  of 
spiked  samples.  The  overall  average  was  113  percent,  although  it  was  100  percent 
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for  pesticides  alone.  This  indicates  that  the  reported  concentrations  of  halocarbons 
and  aromatics  may  be  up  to  30  percent  above  the  actual  sample  concentration. 
Thus,  the  analyses  probably  overestimate  the  amount  of  contaminants  present  in 
ground  water  samples.  Table  B-3  summarizes  the  analyses  of  duplicate  samples.  In 
general,  there  was  satisfactory  agreement  between  replicates  of  the  same  sample. 

FIELD  INVESTIGATION  QUALITY  CONTROL  PROGRAM 

Quality  control  of  field  activities  consists  of  following  established  procedures 
during  the  conduct  of  the  work.  In  those  cases  that  require  the  drilling  of  test 
borings,  installation  of  piezometers  or  monitor  wells,  and  taking  of  soil  and  water 
samples,  the  procedures  include  the  preparation  of  records  to  document  the 
compliance  with  these  procedures.  These  field  records  include  boring  logs,  monitor 
well  installation  records,  daily  field  memoranda,  sample  shipment  and  test  instruction 
forms  for  soil  sample  testing,  and  chain-of-custody  records  for  all  soil  and  water 
samples  intended  for  chemical  analyses.  The  nature  of  water  sample  tests  was 
established  in  advance  so  that  plans  could  be  made  to  ship  samples  in  an  appropriate 
and  timely  manner. 

The  pH  and  specific  conductivity  meters  used  for  field  water  quality 
measurements  (see  Table  B-4)  were  calibrated  with  known  standards  immediately 
before  the  measurements  were  made.  The  HNU  photoionization  detector  and 
explosimeter  used  to  monitor  vapors  generated  while  drilling  have  internal  calibration 
routines  that  were  followed  when  the  meters  were  turned  on.  A  detailed  description 
of  sampling  procedures  is  located  in  Section  III. 


[B-6] 


DETECTION  SPIKE  S  SPIKE  SPIKE  5  SPIKE  SPIKE  5  SPIKE - 


CONST  ITUENT 

CONCENTRATION 

RECOVERED 

C0NCENTRAT  ION 

RECOVERED 

CONCENTRATION 

REC0VEREI- 

Puraeable  Halocarbons  and 

Aromatics 

V 

Samole  No. 

4258 

Samole  No. 

4269 

Sample  No. 

4275  t 

Chloromethane 

0.01 

0 

0 

0 

0 

0 

! 

0 

Bromomethane 

0.01 

0.01 

71 

0.025 

93 

0.025 

93 

Dichlorodi f luoromethane 

0.01 

0 

0 

0 

0 

0 

0 

Vinyl  Chloride 

0.01 

0 

0 

0 

0 

0 

0 

Chloroethane 

0.01 

0.01 

51 

0.025 

88 

0.025 

78 

Methylene  Chloride 

0.01 

0 

0 

0 

0 

0 

0 

T  richlorof luoromethane 

0.01 

0 

0 

0 

0 

0 

0 

1, 1-Dichloroethene 

0.01 

0.01 

18 

0.025 

98 

0.025 

102 

1, 1-Dichloroethane 

0.01 

0 

0 

0 

0 

0 

0 

T  rans-1, 2-dichloroethene 

0.01 

0 

0 

0 

0 

0 

0 

Chloroform 

0.01 

0.01 

51 

0.025 

107 

0.025 

92 

1,2-Oichloroethane 

0.01 

0 

0 

0 

0 

0 

0 

1,1, 1-Trichloroethane 

0.01 

0 

0 

0 

0 

0 

0 

Carbon  Tetrachloride 

0.01 

0.01 

37 

0.025 

100 

0.025 

128 

Bromodichloromethane 

0.01 

0 

0 

0 

0 

0 

0 

1 , 2-D ichloropr opane 

0.01 

0 

0 

0 

0 

0 

0  I 

T  rans-l, 3-dichloropropene 

0.01 

0 

0 

0 

0 

0 

0 

T  richloroethene 

0.01 

0 

0 

0 

0 

0 

0 

Dibromochloromethane 

0.01 

0 

0 

0 

0 

0 

0 

1,1,2-Trichloroethane 

0.01 

0.01 

71 

0.025 

92 

0.025 

99 

Cis-1, 3-dichloropropene 

0.01 

0 

0 

0 

0 

0 

0 

2-Chloroethylvinylether 

0.01 

0 

0 

0 

0 

0 

0 

Bromoform 

0.01 

0.01 

75 

0.025 

82 

0.025 

113 

1, 1,2,2-Tetrachloroethane 

0.01 

0 

0 

0 

0 

0 

0  1 

1,1,2,2-Tetrachloroethene 

0.01 

0 

0 

0 

0 

0 

0 

Chlorobenzene 

0.01 

0.01 

66 

0.025 

83 

0.025 

108 

1 , 2-Dichlorobenzene 

0.01 

0 

0 

0 

0 

0 

0 

1 , 3-Dichlorobenzene 

0.01 

0 

0 

0 

0 

0 

0 

1,4-Dichlorobenzene 

0.01 

0.01 

130 

0.025 

104 

0.025 

118  • 

Samole  No. 

4225 

Sample  No. 

4241 

Sample  No. 

4244 

Ethyl  Benzene 

0.01 

0.025 

86 

0.025 

130 

0.025 

m  1 

Benzene 

0.01 

0.025 

96 

0.025 

158 

0.025 

115 

T  oluene 

0.01 

0.025 

86 

0.025 

127 

0.025 

111 

1,2-Dichlorobenzene 

0.01 

0.025 

78 

0.025 

141 

0.025 

111 

1,3-Dichlorobenzene 

0.01 

0.025 

75 

0.025 

132 

0.025 

110 

1,4-Dichlorobenzene 

0.01 

0.025 

72 

0.025 

152 

0.025 

110 

Chlorobenzene 

0.01 

0.025 

81 

0.025 

112 

0.025 

109 

Samole  No. 

4203(b) 

Samole  No. 

4207(c) 

Sample  No. 

4213(a)  1 

Oil  and  grease 

0.05  mg/g 

0.51079 

61 

0.51079 

67 

0.51079 

47 

Notes:  (1)  All  concentrations  in  |ig/g  except  oil  and  grease. 

(2)  Initial  concentration  of  each  parameter  in  all  above  samples  was  less  than  detection  limits. 

(3)  "0"  indicates  concentration  was  below  detection  limits  or  no  spike  was  added. 


TABLE  B-2 

SUMMARY  OF  SPIKE  RECOVERY  FOR  GROUND  WATER  SAMPLES 


LIMIT  OF 

DETECTION 

SPIKE 

*  SPIKE 

CONSTITUENT 

CONCENTRATION 

RECOVERED 

Purgeable  Halocarbons  and  Aromatics 


Sample  No 

i.  4161  or  4152* 

Chloromethane 

0.5 

0 

0 

Bromomethane 

0.5 

2.5 

104 

Dichlorodifluoromethane 

0.5 

0 

0 

Vinyl  Chloride 

0.5 

0 

0 

Chloroethane 

0.5 

2.5 

120 

Methylene  Chloride 

0.5 

0 

0 

Trichlorofluoromethane 

0.5 

0 

0 

1 , 1-Dichloroethene 

0.1 

2.5 

117 

1 , 1-Dichloroethane 

0.1 

0 

0 

Trans- 1 ,2-dichloroethene 

0. 1 

0 

0 

Chloroform 

0. 1 

2.5 

116 

1 ,2-Dichloroethane 

0.1 

0 

0 

1,1, 1-Trichloroethane 

0. 1 

0 

0 

Carbon  Tetrachloride 

0.1 

2.5 

132 

Bromodichloromethane 

0. 1 

0 

0 

1 ,2-Dichloropropane 

0.1 

0 

0 

Trans-1 ,3-dichloropropene 

0.5 

0 

0 

Trichloroethene 

0.1 

0 

0 

Dibromochloromethane 

0.5 

0 

0 

1 , 1 ,2-Trichloroethane 

0.1 

2.5 

133 

Cis-1 ,3-dichloropropene 

0.5 

0 

0 

2-Chloroethylvinylether 

1.0 

0 

0 

Bromoform 

0.1 

0 

0 

1,1,2, 2-Tetrachloroethane 

0.5 

0 

0 

1 , 1 ,2,2-Tetrachloroethene 

0.5 

0 

0 

Chlorobenzene 

0.1 

2.5,10* 

128, 

113* 

1 ,2-Dichlorobenzene 

0.5 

0  ,10* 

0, 

104* 

1 , 3-Dichlorobenzene 

0.5 

0  , 10* 

0, 

1 11* 

1 , 4-Dichlorobenzene 

0.5 

2.5,10* 

113. 

105* 

Ethyl  Benzene 

0.5 

10* 

126* 

Benzene 

0.5 

10* 

121* 

Toluene 

0.5 

10* 

125* 

Pesticides  (ur/1) 

Sample  No.  4155 

Aldrin 

0.01 

0.8 

96 

Dieldrin 

0.01 

0.8 

103 

Chlordane 

0. 1 

DDT  isomers 

0.01 

0~8 

1 1 1 

Endrin 

0.01 

0.8 

113 

Endrin  Aldehyde 

0.01 

Heptachlor 

0.01 

o78 

86 

Lindane 

0.01 

0.8 

93 

Others  (mg/i ) 

Lead 

0.01 

Nitrate  (as  N) 

0.02 

07481 

102 

Oil  and  grease 

0.5 

12 

(QC 15994  average 
54 

Phenol 

0.005 

(QC16723  av 

erage 

Note:  Sample  4152  analyses  are  designated  by  an  asterisk 
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UBTL 

520  WAKARA  WAY  •  SALT  LAKE  CITY.  UTAH  84108  •  801  581-8267 
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January  11,  1984 
Refer  to:  84C046 


DAMps  £  \fcA'.r  ; 

JAN  I  :  1983 

Park  Ridge,  liu-y  !q 


■j 

4 


Dr.  Kenneth  J.  Stimpfl 
Dames  &  Moore 
1550  Northwest  Highway 
Park  Ridge,  Illinois  60068 

RE:  Analytical  Services  in  Support  of  USAF  Contract  F3316-83-D-4002 
Nellis  AFB  Survey 

Dear  Ken: 


'  -  -1 
l/.-VIvC 

I  J 


Enclosed  with  this  letter  are  the  following: 


Soil  Sample  Handling  and  Moisture  Determination  Protocols 
Chain  of  Eustody  Records  for: 

Soil  Samples  (719  total) 

Water  Samples  (DM-1,2,  &  3) 

Water  Samples  (Wells  11,  12  &  13) 

Water  Samples  (Wells  6  &  14) 

EPA  Comment  Sheet  for  Oil  &  Grease  QC  Samples 
Analytical  Reports  for  Soil  and  Water  Samples 

UBTL  has  furnished  a  moisture  determination  for  the  soil  samples  at  no 
additional  cost.  If  that  data  is  useful  to  you,  we  would  like  to  add  in 
the  cost  of  a  soil  moisture  determination  for  future  jobs  as  they  are 
bid.  The  results  of  the  EPA  601  and  602  analyses  were  delayed  because 
both  .ulyses  had  to  be  done  on  one  instrument;  and  that  instrument 
developed  problems.  UBTL  has  purchased  the  hardware  to  equip  two  gas 
chromatographs  for  these  analyses.  This  measure  is  expected  to  resolve 
the  problems  which  delayed  the  EPA  601  and  602  analyses. 

There  was  some  confusion  in  the  laboratory  regarding  the  specific  nature 
of  the  0C  program.  This  resulted  in  less  than  10%  splits  and  10%  spikes 
being  performed  for  some  analyses.  The  problem  was  found  and  additional 
samples  were  requested  for  the  Davis-Monthan  AFB  work.  In  some  cases  EPA 
QC  samples  were  analyzed  with  the  Nellis  AFB  samples  to  compensate. 
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Dr.  Kenneth  J.  Stimpfl 
January  1 1 ,  1984 
Refer  to:  84C046 
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The  results  from  the  EPA  QC  sample  for  Oil  and  Grease  did  not  agree  well 
with  the  target  value.  This  is  attributed  to  a  difference  between  the 
standard  used  in  the  analysis  and  the  material  used  to  prepare  the  QC 
sample.  A  sheet  from  the  EPA  which  discusses  this  is  enclosed. 

The  spikes  for  the  EPA  methods  601  and  602  were  quite  close  to  the 
detection  limits.  At  such  low  levels  greater  variation  in  spike 
recoveries  is  to  be  expected. 

One  set  of  Davis-Monthan  AFB  samples  was  analyzed  with  the  Nellis  AFB 
samples.  The  report  is  included  for  your  reference. 

Sincerely, 


Sim  D.  Lessley,  Ph.D. 
Technical  Manager 

xc:  George  Condradt 
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December  23,  1983 


ANALYTICAL  REPORT 


SUBMITTED  TO: 


SUBMITTED  BY: 


REFERENCE  DATA: 


Analysis  of: 
Identification  No.: 
Sample(s):  11 
UBTL  Laboratory  No. : 


George  Condradt 
James  R.  Baxter 


EPA  601  Purgeable  Halocarbons 

451,  454,  459,  489 

Analyses:  319 

SA-4139  through  SA-4141, 
SA-4148  through  SA-4150, 
SA-4161  through  SA-4162, 
SA-4426  through  SA-4428 


UBTL 

520  WAKARA  WAY 
SALT  LAKE  CITY, 
UTAH  84108 
801  581-8267 


The  above  numbered  samples  were  analyzed  using  EPA  Test  Method  601 
for  purgeable  halocarbons.  A  5  mL  aliquot  of  sample  was  purged  with 
helium  and  any  analytes  present  were  collected  on  a  trap  consisting  of 
activated  charcoal,  Tenax,  and  silica  gel.  The  trap  was  then  heated  to 
180 *C  and  any  analytes  were  flushed  onto  an  8’  x  2mm  I.D.  glass 
chromatographic  column  packed  with  1H  SP-1000  on  Carbopack  B.  A  thermal 
program  starting  at  50*C  and  proceeding  at  8*C/minute  to  220'C  was  used 
to  separate  the  analytes.  A  Hall  700A  electroconductivity  detector  in 
the  halogen  mode  was  used  for  detection  and  quantification  of  the 
analytes. 

Samples  SA-4150  and  4427  were  analyzed  in  duplicate  and  sample 
SA-4161  was  analyzed  neat  and  then  reanalyzed  with  a  2.5  ug/liter  spike 
containing  bromomethane,  chloroethane,  1 , 1-dichloroethene,  chloroform, 
carbon  tetrachloride,  1 , 1 ,2-trichloroethane,  bromoform,  chlorobenzene, 
and  1,4-dichlorobenzene. 


;•  vV  1 
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The  limits  of  detection  for  each  analyte  are  as  follows: 


Analyte 
Chlorome thane 
Bromomethane 
Dichlorodifluorome thane 
Vinyl  Chloride 
Chloroethane 
Methylene  Chloride 
Trichlorofluorome thane 

1 . 1- Dichloroethene 

1 . 1- Dichloroethane 
Trans-1 ,2-dichloroethene 
Chloroform 


Limit  of  Detection 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.1 
0.1 
0.1 
0.1 


[pg/liter)! 
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1 . 2- Dichloroethane  0 . 1 

1,1,1 -Trichloroethane  0 . 1 

Carbon  Tetrachloride  0 . 1 

Bromodichlorome thane  0.1 

1 .2- Dichloropropane  0.1 

Trans-1 , 3-dichloropropene  0.5 

Trichloroethene  0.1 

Dibromochloromethane  0.5 

1.1. 2- Trichloroethane  0 . 1 

Cis-1 , 3-dichloropropene  0*5 

2-Chloroethylvinylether  1.0 

Bromoform  0.1 

1.1.2. 2- Tetrachloroe thane  0.5 

1.1.2. 2- Tetrachloroethene  0.5 

Chlorobenzene  0 . 1 

1.2- Dichlorobenzene  0.5 

1.3- Dichlorobenzene  0.5 

1 . 4- Dichlorobenzene  0 . 5 


The  results  are  tabulated  on  the  following  page(s). 
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Lat>oratorySup«rvisor 

520  Wakara  Way  /  Salt  Laka  City,  Utah  84108  /  1-800-453-5653  ext.  8287 
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Analyte  LHu) 
Analyst 

Method  Epw 


Pllcates/Splits 

Sansle  •  No.  1  No.  2 


UTAH  SXOCDICAL  TEST  LAROAATORY 

Anslytlesl  Labor story 
Quality  Control  Data  Sheet 

}Nl> _  Matrix 


HHE/TA  • :  ^89,  Vf  t,  9 Si 

Sequence  •  *4 tit-  US* 

y/jW/y/ 

s>*  vVu-w*/ 

yf  HW-  V/A*- 


Date  Analysed 
Results  in  ^  Iuta 


Instrunent  Ck.  6 
Bars  Analvxed  l^/ll 


NO.  S 


o 

o 

e> 

o 

Spikes 


Initial 
Cone. 


Cone. 
I  Spiked 


Z  Spike 
Recovered! 


Comment 


In  House  Audits 
C  San?.  I  No.  1  I  No.  2 


toSb  I  o  |  O 


Average  I  Range  IRange/Avel  Target  I  Comment 


O  \  C  I  o 


Qiecked  by: 
Jteaarks: 


m 


Lis it  of  Detection 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


Analyte  B  (tbfM>meTH  t fA/4T 

Analyst  (  $AXTE£ _ 

Method  tT ft  k  61 


KHE/TA  ti<5l,Wt</WS</ 

Sequence  •  u54  US** 

$4  y/jy-v/v/ 
a  * 

3*  V/W-  V/A* 


Natrix  PftTl'&_ 
Xnstrunent  C  M  O 
Date  Analysed  1Z~! /f 


Results  in 


'uplicates/Splits 


^VV2? 


No.  S 


No.  4  Average  Range  Range /Ave  Consnent 


o 

d 

<9 

o 

o 

o 

o 

o 

2  Spike 

Recovered!  | 

I  Comment 

Average  I  Range  IRange/Avel  Target 


o  I  O  I  O 


Comment 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shoot 


Analyte  ~^KHUa.oy>,FLiuXot 


MS/TA  #:  451^89, 

Sequence  i  u5#  V/5° 

y/Jt-V/y/ 
J5/T  vYu-w*/ 
,y»  V/fr/-  V/A*- 


Analyst 


Method  &>! 


"  nlicates/Splits 

>»<a?lt  *  No.  1  No.  2 


rtH'S0 1  £>  I 


Results  in 


Matrix  tP*n 

Instrument  Qh.  0 

Date  Analysed  ~  fz/% 

Urn*— 


No.  3  No.  4  Avera|e  Range  Range /Ave  Cownent 


6  r> 


Spikes 


Sample  v 


Initial 


UTAH  IZOKEDICAL  TIST  LABORATORY 

Analytical  laboratory 
Quality  Control  Data  Shact 


Analyte 

Analyse 

Method 


t)iM,  QjfutjvC 


wvn  •,<&,**.**',*& 

Sequence  •  u54  *uyt~ 

$4  y/jvv/y/ 
an  vyu-w*/ 
yi  V/e/-  HU-r- 


'BftVTtX- 
/T-f  M 


7t _  Matrix  UJfrTP*- _ 

Instruaent  Ch.  O 
Date  Analysed  fl/n  "  J1-/ O 
Results  in  /l rr£K- 


’pllcates/Spllts 

»*«?le  •  Wo.  1  No.  2 


A  VS*  I  £> 


5>  wr> 


No.  3  No.  4  Averaje  Range  Ran it/Aye  Content 


O  0 


Spikes 

Initial 

Cone. 

X  Spike 

Sample  !'•  1 

Cone.  1 

1  Spiked  I 

1  Recovered!  I 

I  Comment 

In  House  Audits 

QC  Saap.  1  No.  1  I 

No.  2 

|  |  Average  |  Range  |Range/Ave|  Target  |  Comment 

Checked  by 
liairki: 


Unit  of  Detection 


•W.'-V 

LJ 

'VVV 

„*»  .Vo 

*V  v*‘i 

r-J» 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Analyte 

Analyst 

Method 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


Tfonrg. 

tJfl  i>0( 


we/ta  n43f,n9,WVSY 

Sequence  *  V/50 

S*  y/Jl-V/y/ 

S*  VVU-W*/ 

3*  V/W-  V/A*- 


Duplicates /Splits 


Matrix 

Znstrunent  f?f4v 

Date  Analysed  1 ~  IjJfi 


0 

0 

0 

o 

Results  in 


No.  S  No.  4  Averaie  Range  Range /Ave  Comment 


O 


O 


Spikes 

Initial 

Cone. 

Z  Spike 

Sample  i!  1 

Cone.  1 

1  Spiked  1 

|  Recovered!  I 

i  Comment 

In  House  Audits 
C  Samp. I  No.  1 


No.  2 


Average  I  Range  IRange/Ave]  Target 


Comment 


UTAH  IX (MEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  lata  Sheet 


Analyte 

Aaalyet 

Method 


/%ff WL£N£ 
'Baxtf? 


EVt f  bOI 


»«E/TA.:*5V*WV5y 

Sequence  •  V/yJ7-  V/5» 
a*  y/jW/v/ 

5/?  VV*A' 

,yf  V/W-  V/A2- 


Results  in 


Matrix  Idfi-Tee. 
Xnstruaent  0  (4  .  £ 

Date  Analysed  ^  ~  Z2-,/ 

,/r*K 


^uplicates/Spllts 

Sample  •  Wo.  1  No.  2 


O  O 


No.  5  No.  4  Average  Range  Range /Ave  Connent 


o 

o 

0 

© 

o 

o 

Spikes  Initial 
Sample  ?■  I  Cone.  I 


Cone. 
I  Spiked 


Z  Spike 
Recovered! 


Comment 


In  House  Audits 
C  Samp.  I  No.  1 


O 


No.  2 


O 


Average  I  Range  IRange/Avel  Target 


Comment 


UTAH  IX  OSD  I  CAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shoot 


HHE/TA  . .4Sl,*99tMt</S1 

Soquonco  i  u5#  •//£*> 

S*  y/Jt-V/y/ 

s*  Wia-W*/ 
yt  V/W-  *//£*- 


Analyto  / R!  ^HcoGAFLUo  ItatnifTH 
Analyst  fttaTfg _ 

Method  -€Pfl  (p6l 


>uplicates/Splits 

Sample  •  No.  1  No.  2 


o  o 


Rasul ta  in 


Matrix  Pare*. 

Instruacnt  Cm.  o 

Data  Analyzed  .  n In  -  uJ/3 


'  L  / TtlL 


No.  S  No.  4  Averaie  Range  Rante/Ave  Conment 


C> 


O 


Spikes 

Initial 

Cone. 

X  Spike 

Sample  P 

1  Cone.  | 

1  Spiked  I 

| Recoveredi 

1  |  Comment 

•*.* 

C  Saar.  I  No.  1 


O 


CoTnment 


Spikes 


Sample  '• 


Initial 


Z  Spike 

Recovered!  I 

|  Comment 

3t*ekcd  by 


LI alt  of  Dceteeleo 


Uaixki 


UTAH  BIOMEDICAL  TEST  LABORATORY 


HHE/TA  • 

Analytical  Laboratory  Sequence  •  \5fi 

y/jt-v/y/ 

Quality  Control  Data  Shact  5n  vVu-w?/ 

«//<»/-  V/A2- 

Analyte  'Ttffthft  ~  ! ,  2  ~  V ItHLb'&FWfMZ  Matrix  /J/fT£i£ 

Analyst  ,  Instrument  £V.  £> 

Method  fo/ _  Date  Analyzed .  72///  -  uJj2. 

Results  in  /i/rt'e- 


Juplicates/Splits 

Sample  *  Mo.  1  Mo.  2  No.  3  No.  4  Averaje  Range  Rante/Ave  Consent 


$/t  V/so 

O 

O 

0 

O 

t 

<A  W27 

a 

0 

6 

O 

6 

Spikes  Initial  Cone.  %  Spike 

Sample/*!  Cone .  | _ |  Spiked  | _ | Recovered!  |  |  Comment 


Analyte 


Analyte 


Method 


UTAH  IIOC02CAI  715T  UIORATORY  HKE/TA  * :  451,  489, 4 SI,  45*/ 


m£(L 

A  M 


Analytical  Laboratory 
Quality  Control  Data  Sheet 

_  Matrix 


Sequence  •  *04?-  V/5° 

5*  v/je-v/v/ 
6*  VV*a-w *8 
4lW-  V/**- 


Instrument 


Cf*.  0 


Date  Analysed  (jJjL  ~  (till. 


Results  in  / L/n 


^  u 


.plicates/Splits 


Sample  *  No.  1  No.  2 


0  0 


O 


No.  S 


No.  4  Average  Range  Range /Ave  Coranent 


O 


£>  O 


In  House  Audits 


QC  Samp.  I  No.  1  I  No.  2 


41-  *35 


UTAH  BIOMEDICAL  TEST  LABORATORY 


HHE/TA  • :  *,  V5 *f 


Analytical  Laboratory 
Quality  Control  Data  Shoct 


Sequence  •  :«5/f  V/V^"  V/S® 

5*  y/JVV/y/ 

an  vVu-yy*/ 

3*  V/W-  V/**- 


Aaalytt  >.Z-  ~£> IChLcAbETUf)  fJt' 

Analyst 

Method  £7#  _ 


Matrix  U  A-TE(L 


Instrument  C H-.  O 


Data  Analyzed 


li/n  -  /t//} 


Results  in  A  U£L 


.  plicates/Splits 

Sample  «  No.  1  No.  2  Mo.  3  Wo.  4  Aversje  Range  Ranfe/Ave  Cownent 


*A  W 

O 

6 

O 

o 

o 

<#W27 

0 

o 

6 

o 

o 

Spikes 
Sample  £ 

Initial 

Cone. 

Cone. 

Spiked 

nm 

^5533! 

Comment 

<>*  */M 

o 

<& 

— 

In  House  Audits 

QC  Sea? . 1  No.  1 


No.  2 

TTTg" 


Average  |  Range  fRange/Ave|  Target 


Average 


Comment 


IMjtrl 


TfiW 


I  ,  Qgg  i  Z°  6 


UTAH  IIOCD1CU  nST  LABORATORY 


mt/TA , 

Analytical  Laboratory  Raquence  •  \SA  V/S* 

'  $*  y/Jt-V/V/ 

Quality  Control  Data  Shatt  vV**-w*f 

yi  HW-  V/**- 


Analyte 

& 

o 

3c 

iSf 

1 

Matrix  UAT^f. 

Analyst 

"$<VXTE*L 

Instrument  •  0 

Method 

rp/t  to 

Data  Analysed  llj It  -  /*■/ /? 

Rasul ts  in 


^uplicates/Splits 

iagpla  •  No.  1  Wo.  2  Wo.  S _ No.  4  Average  Range  Range/Aye  Comment 


^  UKO 

0 

o 

6 

6 

C 

'wmi 

o 

a 

O 

O 

o 

Spikes  Initial  Cone.  X  Spike 


Sample  l! 

Cone. 

Spiked 

Recovered 

Comment 

M  Hlbl 

CP 

O 

- - 

In  House  Audits 

QC  Sag? .1  No .  1  |  No .  2  | _ |  Average  |  Range  |Range/Ave|  Target  |  Comment 


Analyte 


UTAH  SZ0MED2CAL  TEST  HJORATORY 

Analytical  laboratory 
Quality  Control  Data  Shoct 


Matrix 


HHE/TA 

Sequence  #^5 tHiqt-WSP 
$*  y/JI-V/V/ 
O/f  yyu-W»/ 
<yf  Y/fr/-  V/A* 


Analyst 


Method 


m  (ml 


Instrument 


Data  Analysed 


-  Il, 


Results  in  ^xa  / Ln£t 


-.plicates/Splits 

Sample  *  No.  1  No.  2 


O  o 


o 


No.  S  No.  4  Avaraie  Range  Range /Ave  Cement 


O 


Spikes  Initial 
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November  28,  1983 


(aOZ 


ANALYTICAL  REPORT 
SUBMITTED  TO: 
SUBMITTED  BY: 
REFERENCE  DATA: 
Analysis  of: 


Identification: 


George  Coadradt 
Patrick  Merz 


Benzene,  Toluene,  Ethyl  Benzene, 
Chlorobenzene,  1,2-Dichlorobenzene, 

1 ,3-Dichlorobenzene,  1,4-Dichlorobenzene 

455 


Sample(s):  3  Analyses:  21 

UBTL  Laboratory  No.:  SA-4151  through  SA-4153 


UBTL 

520  WAKARA  WAY 
SALT  LAKE  CITY. 
UTAH  84108 
801  581-8267 


The  above  indicated  water  samples  were  analysed  for  the  analytes 
listed  using  EPA  Test  Method  602  for  Purgeable  Aromatics. 

Method:  A  5  milliliter  sample  of  water  was  purged  with  helium  for 
13  min  and  any  analytes  were  collected  on  a  10-inch  Tenax  trap.  The  trap 
was  heated  to  180*C  and  the  analytes  were  desorbed  onto  a  6  ft  x  1/8  inch 
stainless  steel  column  packed  with  5%  SP-1200  and  1.755  Bentone  -34.  The 
gas  chromatograph  was  operated  with  thermal  programing,  50 *C  for  2 
minutes,  increasing  at  a  rate  of  4*C/min  to  110*C,  and  held  there  for  16 
min. 

The  limit  of  detection  for  each  analyte  was  0.5  ug/L. 

The  results  are  tabulated  on  the  following  page(s). 
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ANALYTICAL  REPORT 
SUBMITTED  TO: 
SUBMITTED  BY: 
REFERENCE  DATA: 
Analysis  of: 


Identification  No.: 


George  Cordradt 
Patrick  Merz 


Benzene,  Toluene,  Ethyl  Benzene, 
Chlorobenzene,  1 ,2, -Dichlorobenzene,  1,3- 
Dichlorobenzene,  1 , 4-Dichlorobenzene 
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Sample(s):  2  Analyses:  14 

UBTL  Laboratory  No.:  SA  4159  through  SA  4160 


The  above  indicated  water  samples  were  analyzed  for  the  analytes 
listed  using  EPA  Test  Method  602  for  Purgeable  Aromatics. 

Method:  A  5  milliliter  sample  of  water  was  purged  with  helium  for 
13  min.  and  any  analytes  were  collected  on  a  10-inch  Tenax  trap.  The 
trap  was  heated  to  180*C  and  the  analytes  were  desorbed  onto  a  6  ft  x 
1/8  inch  stainless  steel  column  packed  with  5%  SP-1200  and  1 .75%  Bentone 
-34.  The  gas  chromatograph  was  operated  with  thermal  programing,  50 *C 
for  2  minutes,  increasing  at  a  rate  of  4*C/min  to  110*C,  and  held  there 
for  16  min. 

The  limit  of  detection  for  each  analyte  was  0.5  mg/sample 

The  results  are  tabulated  on  the  following  page(s). 

P.  Merz / 

JLkAJL 

Sim.  D.  Lessley,  fh.  D. 
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520  WAKARA  WAV 
SALT  LAKE  CITY. 
UTAH  84108 
801  581-8267 


MED'CiNE 

B'OENGiNEEO-NG 

CMewsTQv 


QESEASCH 

DE.E.C-PMEN* 


Attention 


Telephone 


Sampling  Collection  and  Shipment 

Sampling  Site _  Date  of  Collection 

Date  Samples  Received  at  UBTL _ ^^3 


Analysis 


Method  of  Analysis  _ JiA*  jc-  °^'r' 

Date(s)  of  Analysis _ 


”Tir 


Analytical  Results 


Field  UBTL 

Sample  Lab  Sample 

Number  Number  Type 

w""6  SA  4159  WATER 


VOLATILE  AROMATICS  EPA  METHOD  602 
^b/t»v<*A/g.  0.,7  Xrt 


In  House  Audits 
No.  1 


a.o* 


No.  2 


Average!  Range  IRange/Avel  Target 


Comment 


Checked  by: 
Kturki: 


(/  Halt  of  Detection : 

rt-71 r 


f0\ 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shoot 


MKE/TA  »: 

Sequence  •: 


Analyto  ^TfciuEA^ 

Analyst  'PftTfro;  Kl££2~ _ 

Method  CFfV  (tP2>  -  Pufog 

Results  in 


Matrix  (a?AT£E- 
Instruacnt  Ctt  o 

Date  Analysed  N^QQ.  ^  1^83 
,  / l/nrg 


Duplicates/Splits 

Ssssle  *  No.  1  No.  2  No.  3  No.  4  Average  Range  Rar.ge/Ave  Cement 


O  O  I  I  1  o  I  O  I  O 


Spikes 

Initial 

Cone. 

Z  Spike 

Sample  $  1 

Cone.  1 

1  Spiked  1 

•Recovered 

|  i  i  Comment 

No.  1 


y)53 


UTAH  BIOMEDICAL  TEST  LABORATORY 


HSS 

HKE/TA  t: 

Analytical  Laboratory  Sequence  *: 

Quality  Control  Data  Shact 

Analyte  'KeN7£ue  Matrix  PfrflTC 

Analyst  'PftTftvOC  V\£U- _  Instrument  CB  o 

Mat  hod  Cflft  (<02^  ~  puRfig  ^  1^?  Data  Analyxad  }  1383 

Baaulta  in  ! k/ncg 


D-  Ticates/Splits 

Sample  •  No.  1  Mo.  2  Mo.  3  Mo.  4  Average  Bangs  Bar.ge/Ave  Conwent 


0 

0 

o 

o 

o 

Spikes  Initial  Cone.  %  Spike 

Sample  £  I  Cone.  I  _ |  Spiked  | _ { Recovered! _ I _ |  Conment 


HS9 

UTAH  HOMED!  CA1  TIST  LABORATORY  IME/TA  «: 

Analytical  Laboratory  Sequence  •  : 

Quality  Control  Data  Shoot 

Analyto  _  Matrix  PfrflX 

Analyst  %\Qmx  Kim. _  Instruaent  gv  o 

Method  &T*  ~  1?u.fog  Date  Analysed  MflU.  ^  f  1*183 

Results  in 


D  .icates/Spllts 

Sagple  «  No.  1  No.  2  Wo.  3  No.  4  Average  Range  Ran|e/Ave  Conencnt 


<7*  « 

o 

o 

€> 

c 

o 

Spikes  Initial  Cone.  t  Spike 


Sample  P 

Cone. 

Spiked 

Recovered 

Comment 

0 

Co 

//3 

In  House  Audits 
QC  Soap. I  No.  1 


No.  2 


Average  |  Range  fRange/Avet  Target 


Comment 


In  House  Audits 
No.  1 


l Mira 


No.  2 


Average  I  Range  IRange/Avel  Target 


Comment 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


*  HfO 
*1SS 
HS9 

HHE/TA  «: 
Sequence  *: 


Analyte  \  >  'PlCHlOgdggN^E'Alf  Matrix 

Aaalyet  %\d\(X  Kim. _  Znstruaent  Cft  o 

Method  ~  4 Tity?  patg  Analysed  MflU.  f  1*183 

Results  in  -+*4.  ! tirra 


Results  in 


1  icates/Spllts 

Sample  *  No.  1  No.  2  No.  3  No.  4  Average  Range  Rar.ge/Ave  Conrent 


0  I  O  I  I  I  o  I  O  |  o 


Spikes  Initial 


In  House  Audits 

No.  1  I  No.  2 


;«ffg 


Average  I  Range  IRange/Avel  Target  |  Comment 


Checked  by 

Reaaxks: 


Licit  of  Detection:  b-G 


ANALYTICAL  REPORT 


SUBMITTED  TO: 


SUBMITTED  BY: 


REFERENCE  DATA: 


Analysis  of: 


Identification: 


Ipfli 


November  23,  1983 


George  Cordradt 


Patrick  Merz 


Benzen,  Toluene,  Ethyl  Benzene, 
Chlorobenzene,  1 ,2-Dichlorobenzene, 

1 ,3-Dichlorobenzene,  1,4-Dichlorobenzene 


UBTL 

520  WAKARA  WAY 
SALT  LAKE  CITY. 
UTAH  04108 
801  581-8267 


Sample(s):  3 
UBTL  Laboratory  No. 


Analyses:  21 

SA-4136  through  SA-4138 


The  above  indicated  water  samples  were  analysed  for  the  analytes 
listed  using  EPA  Test  Method  602  for  Purgeable  Aromatics. 

Method:  A  5  milliliter  sample  of  wter  was  purged  with  helium  for  13 
min  and  any  analytes  were  collected  on  a  10-inch  Tenax  trap.  The  trap 
was  heated  to  180*C  and  the  analytes  were  desorbed  onto  a  6  ft  x  1/8  inch 
stainless  steel  column  packed  with  5f  SP-1200  and  1.75%  Bentone  -34.  The 
gas  chromatograph  was  operated  with  thermal  programing,  50 *C  for  2 
minutes,  increasing  at  a  rate  of  4*C/min  to  110*C,  and  held  there  for  16 
min. 

The  limit  of  detection  for  each  analyte  was  0.5  ug/L. 

The  results  are  tabulated  on  the  following  page(s). 

7 

P.  Merz  V 

Sim  D.  Less  ley,  Ply;  D. 
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UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  laboratory 
Quality  Control  Data  Sheet 


HHE/TA  •: 
Sequence  •  : 


Analyte  BgtiZfAl  £ _ 

Analyst  %\d\CK  l%R2- 


Matrix  PAT£fc> 
Instrunent  O 


Method  leC Z  ~  4TR#?  p4tg  ^alyied  Mop.  \°\ )  1^83 

Results  In  l Lit w? 


Di  lcatas/Splits 

Sample  *  No.  1  No.  2  No.  3  No.  4  Avera|e  Range  Rar.ge/Ave  Conrent 


Initial 

Cone. 


In  House  Audits 
No.  1 


•1*1353 


Cone. 
Spiked  I 


X  Spike 
i Recoveredi 


Comment 


No.  2 


a.o^ 


Average  I  Range  IRange/Avel  Target  |  Comment 


/2.3 


UTAH  BIOMEDICAL  TIST  LABORATORY 

Analytical  laboratory 
Quality  Control  Data  Sheet 


HHE/TA  #: 
Sequence  •: 


Analyte 


Analyst 


LuENt 


%Td\CK  fa 


Method  Eflft  (co2>  -  Pu^g 


Results  in 


Matrix 


PAt£JL 


Xnstruaent  ^ 

Date  Analyzed  NJfXJ.  H  f  \ci$3 
/ 6/nrg 


Pi  icates/Splits 

Sample  •  No.  1  No.  2  No.  3  No.  4  Average  Range  Range /Ave  Conrent 


o  \  o  I  I  I  o  \  O  I  o 


Spikes  Initial 
SaF.pl e  i1  I  Cone.  I 


In  House  Audits 
No.  1 


•miirJ 


Cone. 
I  Spiked 


%  Spike 
Reco  'eredi 


Coranent 


No.  2 


Average  I  Range  IRange/Avel  Target  I  Conment 


*>153 


UTAH  BIOMEDICAL  TEST  LABORATORY 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


HHE/TA  •: 
Sequence  t: 


Analyte  \£ 

Analyst  ‘yfohcK  Mm. 


Matrix  PfrflsK* 
Instrument  ^ 


Method  Wl*  “  Pufeg  Date  Analyzed  K^tX).  H  ^ 

Results  in  ! k/nfg 


I  licates/Spllts 

Sample  •  Wo.  1  No.  2  Mo.  S  No.  4  Averse  Range  Rante/Ave  Consnent 


o  I  O  I  I  |  O  |  6  I  O 


Spikes 

Initial 

Cone. 

%  Spike 

Sample  #  1 

Cone.  1 

|  Spiked  | 

| Recovered! 

_ ! _ 

|  Comment 

UTAH  BIOMEDICAL  TEST  LABORATORY 


UTAH  BIOMEDICAL  TUT  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


HHE/TA  •: 

Sequence  *: 


Analyte  \  ,3-~P\CHLo£t)gC> 
Analyse  1W*  Kim. 
Method  EFfr 


Result*  in 


Matrix  PfrflTfc. 

Xnstrunent  C>tV  O 

Date  Analysed  ,  Mod.  n;»<>P 
/ 6/nrg 


L_  llcates/Splits 

Satnple  #  No.  1  No.  2  No.  3  No.  4  Avertfe  Range  Rar.ge/Ave  Conment 


0  0  o  o  O 


Spikes 


Initial 


Cone 


Spiked 


to 


X  Spike 

Recovered!  I 

I  Conmen  t 

No.  1 


0 


*1 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shtet 


HHE/TA  •: 

Sequence  *: 


Analyta  \.~L~  D\cH^eo&gRi2irVJtf  Matrix 

Analyst  7ftTft\a;  t%fa- _  Instrument  Cft  o 

Method  Z— Data  Analyted 

Results  in  ***3.  ! ^/neg 


Results 


D— 'licates/Splits 

S»..jIc  «  No.  1  No.  2  No.  3  No.  4  Avert|e  Range  Rar.ge/Ave  Cornnent 
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Spikes 


Initial 


%  Spike 

Recovered!  I 

1  Comment 

No.  1 


Checked  by: 
JUaaxks: 


limit  of  Detection:  ft.  S’ 

'%  1 ho  /*L 


December  1 ,  1983 


ANALYTICAL  REPORT 
SUBMITTED  TO: 

SUBMITTED  BY: 

REFERENCE  DATA: 

Analysis  of: 

Identification  No.: 

Sample (s):  3 

UBTL  Laboratory  No.: 


Dames  &  Moore 
Ellen  Jenkins 


Aldrin,  Dieldrin,  Chlordane,  DDT  isomers, 
Endrin,  Endrin  Aldehyde,  Heptachlor, 
Lindane 

456 

Analyses:  33 

SA-4154  through  SA-4156 


UBTL 

520  WAKARA  WAY  ►* 
SALT  LAKE  CITY  V? 
UTAH  84108 
801  581-8267 


The  above  numbered  water  samples  were  prepared  for  analysis  by  EPA 
Method  608.  The  samples  were  analyzed  on  a  Tracor  222  gas  chromatograph 
equipped  with  an  electron  capture  detector.  A  6'  x  2  an  i.d.  glass 
column  packed  with  3%  OV-17  and  3*  QF-1  on  100/120  mesh  chromQ  was  used 
iso thermally  at  190*C  and  with  a  gas  flow  of  75  mL  per  minute. 


The  limits  of  detection  were  0.01  pg/L  for  Aldrin,  Dieldrin,  o,p,- 
DDT,  DDD,  DDE,  Endrin,  Endrin  Aldehyde,  Heptachlor,  and  Lindane  and  0.1 
pg/L  for  Chlordane. 


.V 

A 

A' 


The  results  are  tabulated  on  the  following  page(s). 
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UBTL  Analytical  Laboratory 


Quality  Control  Data  Sheet  ID  ♦  DM456 
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ALDRIN 

Analyst  name 

EE J  ' 
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Method 
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Val ue2  Num 

Mean 
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Rna/Mean 

QC16685 

.056 
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0,000 
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detection  qj  ^ 

1 
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UBTL  Analytical  Laboratory 


Quality  Control  Data  Sheet  ID  #  DM456 
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Analyst  name 

EE  J 

Matrix 
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Instrument 
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Method 
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Date 
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Results  in  UG/L 

Sample 
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Mean  Target 
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Method 


UBTL  Analytical  Laboratory 
Quality  Control  Data  Sheet 


ID  *  DM456 


Sample 


GPDDT 

EE  J 
457 
ECSC 


Results  in  Ufi/L 
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Quality  Control  Data  Sheet 


ID  #  PM456 
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Date 


Result';  in  Ufi/L 
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Valuel 

Vslue2  Rum 

Mean 

T  a  rset 

Range 
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0.000 
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feLlj 


V 


yUL 
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UBTL  Analytical  Laboratory 
Quality  Control  Data  Shoot 
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A  n  a  1  y  t  e  rifiE 
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M  e  t  h  c  d 

EE  J 

457 

ECGC 

F 
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Matrix 

In-.»triiMic-*nt 

Bate 

WATERS 

O  ^ 

17  NOV. 

>  ^  883 

S  ;  «■,  p  i  £ 

Valuel 

Malue2  Num 

M  e  f ;  r  i  Target 
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UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  laboratory 
Quality  Control  Data  Sheet 

____________  Matrix  IJLbC 

___________  Instrument  _T 

_____________  Date  Analysed 

Results  in .  X  l  c  1L 


WE/TA  •: 
Sequence  *: 


I !  f\  k  ^>. 


Dupllcates/Splits 

Sample  #  No.  1  No.  2 


No.  3  No.  4  Average  Range  Range /Ave  Consnent 


UTAH  IXOMEDICAL  TEST  LABORATORY 


HHE/TA  *: 
Sequence  * 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


Analyte 

QhUvyffwP _ 

Matrix 

Analyst 

Instruaent  1  ‘Pfh/C1  r!\  />  7 

Method 

<&C5^C. 

Date  Analysed  1  1  f  If',! 

Results  ih  L 

Duplicates /Splits 

Sample  »  Wo.  1  Wo.  2  No.  3 _ No.  4  Average  Range  Range/Ave  Comment 


!8MB 
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5^41  UU 

~WI4U  T, 

tmm 

Spikes  Initial  Cone.  %  Spike 


Sample  y! 

Cone. 

Spiked 
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i 
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In  House  Audits 

No.  1  I  No.  2 


Average!  Range  |Range/Ave(  Target  I  Comment 


UTAH  HOMED! CAL  TEST  LABORATORY 


HHE/TA  •: 

Sequence  • 


Analytical  Laboratory 
Quality  Control  Data  Shtct 


Sample  a  No.  1  No.  2  No.  S  No.  4  Avarage  Range  Range /Ave  Comment 


In  House  Audits 

QC  Samp. I  No.  1 


No.  2 


Average  |  Range  |Range/Ave|  Target 
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UTAH  IIOMEDICAI  TEST  LABORATORY 


KHE/TA  *: 
Sequence  *: 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


Sample  f  No.  1  No.  2  No.  J  No.  4  Average  Range  Ranie/Ave  Comment 
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Cone. 

%  Spike 

Sample  l 1 

Cone.  1 

I  Spiked  I 
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1  '  J 

1  Comment 

Limit  of  Detection!  0-0 { 

lllvt  J W- 


Qiecked  by 
Inarti: 


In  House  Audits 
C  Stop .1  No .  1  I  No .  2 


Average  I  Range  JRange/Avel  Target  I  Comment 


UTAH  HOMED!  CAL  TEST  LABORATORY 


HHE/TA  i: 

Analytical  Laboratory  Sequence  *: 

Quality  Control  Data  Shaet 

Analyte 
Analyst 
Method 


Matrix  ( jJbdp  r% 


m 


?C$3Z 


Xnstruaent  Tv71/T1  ~ISL7^ 
Date  Analysed  ,  uilkiM 


Results  in 


Duplicates /Splits 

Sample  •  No.  1  No.  2  No.  3  Mo.  4  average  Range  Ranje/Ave  Coiment 
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! 
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Sample  # 
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|  Spiked  | 

X  Spike 
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S&HlSS 
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m 

gra 
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QC  Samp. 
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December  1 , ,  1983 


ANALYTICAL  REPORT 
SUBMITTED  TO: 

SUBMITTED  BY: 

REFERENCE  DATA: 

Analysis  of: 

Identification  No.: 
Sample(s):  3 
UBTL  Laboratory  No. 


Dames  &  Moore 
Ellen  Jenkins 


Aldrin,  Dieldrin,  Chlordane,  DDT  isomers, 
Endrin,  Endrin  Aldehyde,  Heptachlor, 
Lindane 

452 

Analyses:  33 

SA-4142  through  SA-4144 


The  above  numbered  water  samples  were  prepared  for  analysis  by  EPA 
Method  608.  The  samples  were  analyzed  on  a  Tracor  222  gas  chromatograph 
equipped  with  an  electron  capture  detector.  A  6'  x  2  mm  i.d.  glass 
column  packed  with  3%  OV-17  and  3f  QF-1  on  100/120  mesh  Chrom  Q  was  used 
isothermally  at  190*C  and  with  a  gas  flow  of  75  mL  per  minute. 

The  limits  of  detection  were  0.01  ug/L  for  Aldrin,  Dieldrin,  o.p-f 
DDD,  DDE,  Endrin,  Endrin  Aldehyde,  Heptachlor,  and  Lindane  and  0.1  Ug 
for  Chlordane. 

The  results  are  tabulated  on  the  following  page(s). 
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Corporate/Agency  Name. 
Address _ 


Dames  &  Moore 


UBTL  Identification  Number. 
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Attention 


Telephone 


Sampling  Collection  and  Shipment 

Sampling  Site -  Date  of  Collection 

Date  Samples  Received  at  UBTL  November  4!  1983 


Analysis 


r-->  'Vy! 

Method  of  Analysis  ^ 


Date(s)  of  Analysis. 


Analytical  Results 


Results  J )  v 


Sample  Lab  Sample  \faUUb  PESTICIDES  ~ 

Number  Number  Type  Irt  '  .■»  '.<>  '  c_\  -r  /TjT»J|i  <-. 


Laboratory  Supervisor 

520  Wakara  Way  /  Salt  Lake  City,  Utah  84108  /  1-800-453-5653  ext.  8267 
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December  16,  1983 

ANALYTICAL  REPORT 

SUBMITTED  TO:  Dames  4  Moore 

SUBMITTED  BY:  Dave  McGlochlin 

REFERENCE  DATA: 

Analysis  of:  Oil  4  Grease  in  water 

Identification  No. :  446 

Sample(s) :  3  Analyses:  3 

UBTL  Laboratory  No.:  SA  4124  through  SA  4126 


The  above-numbered  water  samples  were  analyzed  for  Oil  4  Grease 
according  to  the  methods  published  in  "EPA-600/4-79-020  Methods  for 
Chemical  Analysis  of  Water  and  Wastes." 

The  method  number  for  Oil  4  Grease  by  IR  Spectrophotometry  is  413.2 
according  to  the  above  reference.  For  these  samples  the  Limit  of 
Detection  was  0.5  mg/L. 


The  results  are  tabulated  on  the  following  page(s). 
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ANALYTICAL  REPORT 
SUBMITTED  TO: 

SUBMITTED  BY: 

REFERENCE  DATA: 

Analysis  of: 
Identification  No.: 
Sample (s):  2 
UBTL  Laboratory  No . : 


Dames  &  Moore 
Dave  McGlochlin 

Oil  &  Grease  in  water 
457 

Analyses:  2 

SA  4157  through  SA  4158 


UBTL 

520  WAKARA  WAY 
SALT  LAKE  CITY. 
UTAH  84100 
801  581-8267 


The  above-numbered  water  samples  were  analyzed  for  Oil  &  Grease 
according  to  the  methods  published  in  "EPA-600/4-79-020  Methods  for 
Chemical  Analysis  of  Water  and  Wastes." 

The  method  number  for  Oil  &  Grease  by  IR  Spectrophotometry  is  413.2 
according  to  the  above  reference.  For  these  samples  the  Limit  of 
Detection  was  0.5  mg/L. 

The  results  are  tabulated  on  the  follow.' rig  page(s). 
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ANALYTICAL  REPORT 


SUBMITTED  TO: 


SUBMITTED  BY: 


REFERENCE  DATA: 


Analysis  of: 


Identification : 


Dames  and  Moore 
Clint  Merrell 


Uf 

520  WAKARA  WAY 
SALT  LAKE  CITY 
UTAH  84108 
801  581-8267 


Sample (s):  3 


Analyses:  3 


UBTL  Laboratory  No.: 


SA-4145  through  SA-4147 


The  above  numbered  water  samples were  analyzed  according  to  the  EPA 
-  600/4-79-020,  "Methods  for  Chemical  Analysis  of  Uater  and  Hastes.” 
Method  Number  239.2.  The  analyses  were  performed  with  an  atomic 
absorption  spectrophotometer. 

The  limit  of  detection  for  each  analyte  is  as  follows: 


Lead:  0.01  mg/L 

The  results  are  tabulated  on  the  following  page(s). 
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UBTL  Laboratory  No.:  SA  4130  through  SA  4132 
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The  above-numbered  water  samples  were  analyzed  for  Phenol  according 
to  the  methods  published  in  "EPA-600/4-79-020  Methods  for  Chemical 
Analysis  of  Water  and  Wastes." 

The  method  number  for  Phenol  according  to  the  above  reference  is 
420.2.  For  these  samples  the  limit  of  detection  was  5  ug/L. 

The  results  are  tabulated  on  the  following  page(s). 
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ANALYTICAL  REPORT 

SUBMITTED  TO: 

Dames  and  Moore 

SUBMITTED  BY: 

Clint  Merrell 

REFERENCE  DATA: 

Analysis  of: 

Lead 

Identification: 

447 

Sanq)le(s):  3 

Analyses:  3 

UBTL  Laboratory  No.: 

SA-4127  through  SA-4129 

The  above  numbered  water  samples  were  analyzed  according  to  the  EPA 
-  600/4-79-020,  "Methods  for  Chemical  Analysis  of  Water  and  Wastes." 
Method  Number  239.2.  The  analyses  were  performed  with  an  atomic 
absorption  spectrophotometer. 

The  limit  of  detection 

for  each  analyte  is  as  follows: 

Lead:  0.01  mg/L 

The  results  are  tabulated  on  the  following  page(s). 
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November  18,  1983 

ANALYTICAL  REPORT 

SUBMITTED  TO:  Dames  &  Moore 

SUBMITTED  BY:  Ken  Bilak 

REFERENCE  DATA: 

Analysis  of:  Nitrate 

Identification  No. :  449 

Sample(s):  3  Analyses:  3 

UBTL  Laboratory  No.:  SA-4133  through  SA-4135 

The  above  numbered  water  samples  were  analyzed  for  nitrate 
according  to  method  353.2,  published  in  "Methods  for  Chemical  Analysis 
of  Water  and  Wastes,"  EPA-600/4-79-020  publication. 

The  limit  of  detection  for  nitrate  is  0.02  milligrams  per  liter. 

The  results  are  tabulated  on  the  following  page(s). 
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analytical  report 

SUBMITTED  TO: 

SUBMITTED  BY: 

REFERENCE  DATA: 

Analysis  of: 
Identification: 
Sample(s):  28 
UBTL  Laboratory  No . : 


Dames  &  Moore 
David  McGlochlin 

%  Moisture 
464 

Analyses:  28 

SA  4167  through  SA  4194 


The  above  numbered  soil  samples  were  analyzed  for  moisture 
according  to  the  procedure  described  below. 

Beakers  were  dried  in  an  oven  at  105 *C  for  1  hr.,  dessicated  for  1 
hr.  and  weighed.  Approximately  10  grams  of  sample  was  added  to  each 
respective  beaker  and  the  weight  of  the  beaker  plus  the  sample  was 
recorded.  The  samples  were  than  dried  at  105*C  for  16  hrs,  dessicated 
for  1  hr.  and  weighed. 

For  each  sample  the  weight  of  the  soil  before  drying  and  its 
moisture  weight  were  calculated  from  weights  obtained  through  the  above 
procedure.  The  moisture  weight  was  then  divided  by  the  weight  of  the 
sample  before  drying  to  find  the  percent  moisture  of  each  sample. 

The  results  are  tabulated  on  the  following  page(s). 
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ANALYTICAL  REPORT 

SUBMITTED  TO:  Yogi  Kunze 


SUBMITTED  BY:  James  R.  Baxter 

REFERENCE  DATA: 

Analysis  of:  EPA  601  Purgeable  Haloearbons 
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San$>le(s):  28 


Analyses:  812 


UBTL  Laboratory  No.:  SA-4251  through  SA-4278 


The  above  numbered  samples  were  analyzed  using  a  modification  of 
EPA  Test  Method  601  for  purgeable  haloearbons.  A  1  gram  sample  of  soil 
was  diluted  with  5  mL  of  organic  free  water  and  purged  with  helium.  Any 
analytes  present  were  collected  on  a  trap  consisting  of  activated 
charcoal,  Tenax,  and  silica  gel.  The  trap  was  then  heated  to  180*C  and 
any  analytes  were  flushed  onto  an  8'  x  2mm  I.D.  glass  column  packed  with 
1J  SP-1000  on  Carbopack  B.  A  thermal  program  starting  at  50 *C  and 
proceeding  at  8*C/minute  to  220*C  was  used  to  separate  the  analytes.  A 
Hall  700A  electroconductivity  detector  in  the  halogen  mode  was  used  for 
detection  and  quantification  of  the  analytes. 


Sanples  SA-4253,  4262,  4273  were  analyzed  in  duplicate  and  samples 
SA-4258,  4269,  4275  were  analyzed  neat  and  then  reanalyzed  with  a  spike 
consisting  of  bromome thane,  chloroethane,  1 , 1-dichloroethene, 
chloroform,  carbon  tetrachloride,  1 , 1 ,2-trichloroe thane,  bromoform, 
chlorobenzene,  and  1,4-dichlorobenzene.  The  results  of  the  duplicate 
and  spike  analyses  are  on  the  QC  sheets. 

The  limits  of  detection  for  each  analyte  are  as  follows: 
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The  results  are  tabulated  on  the  following  page(s). 
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Sample 


Initial 


Cone 


In  House  Audits 
C  Saoo .1  No .  1 


Spiked 


%  Spike 

Recovered! 

1 

|  Comment 

No.  2 


Average  I  Range  jRange/Ave|  Target 


Comment 


UTAH  IX CHE D 2 CAL  TEST  LABORATORY 


Analyte 


Analyst 


.uplicates/Splits 

Sample  •  No.  1  No.  2 


I> 


WZ 


Analytical  Laboratory 
Quality  Control  Data  Sheet 

Cri&klf _  Matrix 


'Wtmrr i  / 

Sequence  •:  ^£7 


Method  bM  feo\\  y 


Results  in 


No.  S 


No.  4 


Sc>i\ 


Xnstruaent  CV  6 

Date  Analysed  1  V I  S3 


Average  Range  Range /Ave 


®  O  \  <D 


&  ft  © 


O 


Comment 


Spikes  Initial 


In  House  Audits 
C  Samp.  I  No.  1 


No.  2 


Average  I  Range  lRange/Ave|  Target  |  Comment 


UTAH  BIOMEDICAL  TCST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


HE/TA-f.  / 

Sequence  •:  y.  -ift-) 


Analyte  TCAVIS 

Analyat  '&Ar yet _ 

Method  {?C>  \  (S&Wv) 


Matrix  Sg><\ 

Instruaent  CV 

Date  Analyted  V£  |  1*1-22-  /  S3 


pllcates/Splits 

Sample  *  No.  1  No.  2 


IK 


I  O 


Spikes 


Z5l 


Initial 


Cone. 


Results  in 


No.  S  No.  4  Average  Range  Range /Ave 


O  \  O  \  'O 


V  O 


O 


Connent 


X  Spike 

Recovered!  | 

i  Corament 

UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


-WS/TArr:  V®  ( 

Sequence  •:  -^cll 


Analyte 

Analyst 

Method  EVW  1  _ 

Results  in 


Matrix  Sg>i\ 

Instruaent  CV  6 
Date  Analyzed  V2-  j  I 


Duplicates/Splits 

Sample  #  No.  1  No.  2 


IK  &  I  O 


0 


0  I  o 


No.  S  No.  4 


Average  Range  Range /Ave 


O  O  <b 


<5>  O  0 


0  0  0 


Coument 


Spikes 

Initial 

Cone  j 

Sarr.pl  e  i-  1 

Cone.  1 

1  Spiked 

Recovered 


Comment 


o.o^ 


6.0ZS 


0.02? 


In  House  Audits 
No.  1 


No.  2 


Average  I  Range  IRange/Avel  Target  |  Comment 


UTAH  II OKEDICAi  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


1BE/TA  f.  V®  / 

Sequence  t;  ^  ^gj  ~m~)$ 


Analyte  \ 

Analyst  _ 

Method  t>C>  \  fs&i\y) 


Matrix  S6t\ 

Instrument  cv  o _ 

Date  Analyzed  I  lct~2^  /  S3 


uaplicates/Spllts 

Sample  *  No.  1  No.  2 


6? 


O 


Spikes 


Initial 


Results  in 


No.  S  No.  4  Average  Range  Range /Ave 


C=>  I  O  I  ° 


O 


o 


Coroent 


X  Spike 

Recovered! 

I  |  Comment 

In  House  Audits 

QC  Samp.  1  No.  1  | 

No.  2 

|  |  Average  |  Range  |Range/Ave|  Target  |  Comment 

Checked  by 
Remarks : 


Limit  of  Detection:  u. 0 


Analyte 


Analyse 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 

DftOETTMfcJE'  Matrix 


IBg/TA-n  v»/ 

Sequence  •:  <£  utfgf  -\J!i 


St\\ 


Method  EVfi-  bM  (soj\v 


Xnstruaent  cv  ft 
Date  Analyzed  \*2>  |  IV22- 1 


Results  in 


Duplicates/Splits 

Sample  •  No.  1  No.  2  No.  S 


No.  4  Average  Range  Range /Ave 


O  O 


Comment 


I 


& 


■  i  ■  -  mwt9TmTmy^ 


>v 

^.'■i  V%<j 


!W3q 

'-•j 
.  ' 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Hg/TA-f. 


V<?7 


Analytical  Laboratory 
Quality  Control  Data  Shact 


Saqucncc  #:  y,  q^f  ly.yA 


Analyta  OMKfoK  leTBftCftLgfclPtT 


Matrix 


S$\\ 


n  •  •  •  ■ 


Analyat 


3tn*L 


Instruaent  CV6 


Method  bC>  \  ($&\  _  Data  Analyzed 

Results  in  ^ja  Jarai*. 


\Z 


\<\-n  I  S3 


IU 


UTAH  BIOMEDICAL  TEST  LABORATORY 


-ME/? A-rt 

Analytic*  1  Laboratory  Sequence  •  :  ifl^l  ~ 

Quality  Control  Data  Shtet 

Analyte  ^RtynftPlCl-VLoflft  rflC-rftAUr  Matrix  Sfei\  .v 


Analyat 


Instrument 


cv  e> 


r. 


Method 


bC>  1 


Date  Analysed 


Results  in 


roiw 


plicates/Spllts 

Sample  a  No.  1  Wo.  2  Mo.  3 _ No.  4  Average  Range  Rar.fe/Ave  Conmcnt 


O 

o 

- 

<s> 

o 

m 

O 

0 

O 

z> 

<s 

M?73 

o 

O 

o 

o 

o 

A. 

Spikes  Initial  Cone.  Z  Spike 


Sample  0 

Cone. 

Spiked 

Recovered 

Comment 

£> 

O 

O 

.v 

m 

d 

o 

o 

m* 

O 

o 

a 

In  House  Audits 


No.  1 

No.  2 

Average 

Range 

Range /Ave 

Target 

Comment 

Cheeked  bys 

Remarks: 


A 


Limit  of  Detection:  0  Cl 

A  /  ,  J 


UTAH  SIGHED! CAL  TEST  LABORATORY 


WE/TA-f.  Vfc7 
Analytical  laboratory  Sequence  •:  Lfl£/ 

Quality  Control  Data  Shaet 


Analyta 

1.2-l}\C.fcL4fc0pet?fVM*' 

Matrix  S6 1  \ 

Analyst 

Instrunent  CV..  & 

Method 

EVft  k&\ 

Data  Analyzed  V2-  f  ft  “22  f  S3 

Results  in  j 

i 

#2* 

^gplicates/Splits 

Sample  »  Wo.  1  Mo.  2  No.  3  Wo.  4  Average  Santa  Sar.it/Ava  Conner) t 


m$i> 

o 

o 

o 

o 

O 

HUSl 

€> 

o 

o 

o 

© 

M?13 

o 

o 

o 

O 

Spikes  Initial 
Sample  fi  I  Cone. 


Cone. 

Sniked 


02<b 


X  Spike 
Recovered! 


o 


Conmen t 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shtet 


ttg/TA-t-.  V »  /  ui 
Sequence  •:  qif/ 


Analyte  CAS  ~  l>3^'PlC.ftUgflpeopfA 

Analyst  'Zbtyct. _ 

Method  EVfo  bM  (SojU) 


Matrix  Sfei\ 

Instruaent  cv.  ft _ 

Date  Analyzed  1  j  S3 


Results  in 


Duplicates /Split s 

Sample  •  No.  1  No.  2 _ No.  3 


<9  |  O 


MW 


O 


No.  4  Average  Range  Range/Ave 


O 


Comment 


<£> 

o 

O 

o 

o 

o 

v 

Spikes 

Initial 

Cone. 

7.  Spike 

r--: 

Sample  il-  1 

Cone.  1  I 

Spiked 1 

|Recovered|  | 

|  Comment 

UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


WC/TA-f.  </fe7 

Sequence  •:  -i/2 11 


Analyte 


Matrix 


Analyst  'Barrae. 


Instruaent  CV  & 


Method  b&  \  ($o\\£) 


Results  in 


Date  Analyzed 

)  _ 


uuplicates/Splits 

Sample  •  No.  1  No.  2  No.  S  No.  4  Average  Range  Rar.ge/Ave  Cement 

>nn 

0 

o 

o 

O  i 

o 

0 

o 

€> 

0 

o 

M213 

0 

0 

O 

o 

o 

Spikes 
Sample  # 

Initial 

Cone. 

Cone. 

Spiked 

X  Spike 
Recovered 

Comment 

e> 

-0re+° 

&*tr 

0 

ESiia 

o 

etssa 

In  House  Audits 

PC  Saao.  I  No.  1  |  No.  2  | 


|  Average 


Range 


|Range/Ave|  Target  | 


Comment 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


IBE/TA-n  / 

Sequence  •: 


Analyte  TgftVlS  "  >t3'  PiCAiOt^P fr>pf<jfc  Matrix  Sc,l\ 


Analyst 


Method  bC>  \ 


Imminent  CV  o _ 

Date  Analysed  |  V<i-2^  / 


Results  in 


■uplicates/Splits 

Sample  «  No.  1  No.  2 


D 


HV,Z  I  O  |  O 


M713  |  0  I  O 


No.  S 


No.  4 


Average  Range  Rar.ge/Ave 


D 


O  |  O  I  O 


o  I  O  I  0 


Cement 


Spikes 
le 


Initial 
Cone . 


In  House  Audits 
No.  1 


•1*033 


Cone. 

Solked 


%  Spike 
Recoveredi 


No.  2 


Comment 


Average  I  Range  IRange/Avel  Target _ |  Comment 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  Laboratory 
Quality  Centre!  Data  Sheet 


-We/TA-rt  ( 

Sequence  •:  y.  -i/27 


Analyte 

Analyet 

Method 


\j\j7-  IftcALotoertrui? 

ere. _ 

bM  ($o\\C) 

Results  in 


Matrix  Sg><\ 

Instruaent  CV  0 _ 

Date  Analysed  Y2- 1  1^-22-  j  S~3 


plicates/Splits 

Sample  «  No.  1  No.  2  No.  S 


O  0 


l  I  O  \  O  _ 


o 


No.  d 


Average  Range  Range /Ave 


£>  O  O 


O  O 


o 


Comment 


Spikes 


Initial 


X  Spike 

Recoveredi 

|  |  Comment 

In  House  Audits 
C  Saco.  I  No.  1  |  No.  2 


Average  I  Range  |Range/Avet  Target  |  Comment 


Analyte 


Analyst 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shaft 

Matrix  _ 


Hg/TA-fl  V*  / 

Sequence  *:  -ifll 


Ssi\ 


Method  bM  (W'\v 


Xnatruaent  CV  6 

Date  Analysed  I  iV2a/&3 


Results  in 


plicates/Splits 

Sample  «  No.  1  Mo.  2  Wo.  3 _ Mo.  4  Average  Range  Rar.it/Ave  Comment 


O  0  0  &  o 


0  0  I  I  I  o  \  o  \  & 


713  I  O  I  O 


Spikes  Initial 
Sample  i‘  I  Cone. 


O 


o 


Cone. 

SDiked 


X  Spike 
I  Recovered] 


Comment 


UTAH  BIOMEDICAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Shatt 


IBg/TA-r-.  Hb  / 
Sequence  #:  t$S\ 


Analyte  2*  VL 


Analyat  jfonXTflL 

Ncthod  EPfr  fc>6  \  (Soj\*>) 

Rasults  in 


pllcates/Splits 

Sample  «  No.  1  No.  2  No.  S 


O 


Matrix  Sci\ 

Instruaent  CV  o 

Data  Analyzed  V£  |  1^-22-  /  &3 


No.  4  Average  Range  Range /Ave  Consnent 


0 


0 

0 

0 

0 

Spikes 


Initial 


In  House 

QC  San?.  1 

Audits 

No.  1  1  No.  2 

1  1  Average  1  Range  IRange/Avel  Target  |  Comment 

uaekad  by 

Renark*: 


Limit  of  Pataetloa:  O-  0 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Spikes 
Sample  £ 


Initial 
Cone.  I 


Cone. 

Sniked 


X  Spi 
Recovered 


Comment 


UTAH  HOMED!  CAL  TEST  LABORATORY 


HI/TA-f.  Vk7 

Analytical  Laboratory  Sequence  •  : 

Quality  Control  Data  Sheet 


Analyte  M  Matrix  36|\ 


Analyst 

Method 

jplicat 

Sample  * 

3$tTTL 

Instruai 

Date  Am 

1 

^pftfrv 

Average 

snt  ev  ^ 

EVA-  bM  ko\\0 

slyxed  Y2- 1  \°l~22.  / 

Results  in  j 

es/Splits 

No.  1  No.  2  No.  S  No.  4 

Range  Range /Ave  Comment 

0 

0 

O 

O 

0 

6 

0 

0 

'O 

0 

M773 

0 

0 

0 

O 

0 

Spikes 
Sample  i‘ 

Initial 

Cone. 

Cone. 

Spiked 

Z  Spike 
Recovered 

Comment 

415*  ; 

0 

o 

0 

0 

o 

o 

to 

0 

o 

! 

! 

\ 

1 

In  House 

QC  Samp . 1 

Audits 

1  No.  1  | 

|  No.  2  l 

1 - : 

1  Average 

I  Range 

IRange/Ave 

j  Target  |  Corment 

Cheeked  by:  ,  —  Unit  of  Detection;  6.  Cl 

JUnarka:  ■*.'/,  ,/  .  . 

I 


Analyte 

Analyst 

Method 


UTAH  HOMED!  CAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


IBE/TA-T".  V  V  / 

Sequence  •  :  ^  -t/27  f 


Clwl^u  s  rNgg-f/e 


ffifr  t>C>\  (Soj  \  C) 

Results  in 


Matrix  Sg>t\ 

Xnstruaent  C\.  o _ 

Date  Analysed  I  /  S3 


uuplicates/Splits 

Sample  •  No.  1  No.  2 


i> 


I  o 


O 


No.  S  No.  4  Averaee  Ranee  Rar.ee/Ave  Comment 


O 


0 

d> 

o 

o 

o 

o 

Spikes  Initial 


6 


6.6 


6.01 


0.015 


%  Spike 

Recovered! 

1 

I  Comment 

In  House 

QC  Sam? .  1 

Audits 

No.  1  I  No.  2 

(  |  Average  |  Range  |Range/Ave|  Target  |  Comment 

Qiecked  by 
Ranarks : 


Llnit  of  Detection:  0 »  0 

>Lj*l 


UTAH  BIOMEDICAL  TEST  LABORATORY 


WI/TA-f. 

Sequence  • :  m$j 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


Analyte  1,2  ~  i^)C  H-  L t^Q g£Vs/«Wg  Matrix  Sc>l\ 

Analyst  'QU'VCZ. _  _  Jnstruaent  CV  o 


Method  E-Vfi  b6>  ^oi\s) 

Date  Analysed  I  ft -till"} 

Results  in 


tram 


nlicates/Splits 


Hlfb 

d> 

o 

o 

o 

0 

HKpZ 

0 

d 

o 

o 

a 

S?13 

o 

6 

o 

3 

0 

Spikes 
Sample  i‘- 

Initial 

Cone. 

Cone. 

Spiked 

1  Spike 
Recovered 

Comment 

0 

O 

0 

0 

0 

0 

'  tT 

0 

o 

0 

In  House 

OC  Sasp. 

Audits 

No.  1 

No.  2 

Average 

Range  1 

Range /Ave 

Target. 

Comment 

Cheeked  by: 
Renarks : 


Llait  of  Detection:  £.01 


UTAH  HOMED! CAL  TEST  LABORATORY 


Analyte 

Analyse 

Method 


V?-yic> 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


IBI/TA-f.  / 

Sequence  •:  m$f  -ijlJ 


UrUfcgf 


I Wj  fcM  fco\\C) 

Results  in 


Matrix  Sfe|\ 

Xnstruaent  CV.  o 

Date  Analysed  _  V2-  1  \<\-n  I  S3 


.ilicates/Splits 

Sample  •  No.  1  No.  2 


Z53  I  0 


vt,z  o  o 


o  I 


No.  S  No.  4  Average  Range  Range /Ave  Comment 


o 

o 

<D 

0 

o 

o 

o 

o 

O 

Spikes 

Initial 

Cone. 

7.  Spike 

Sample  !■  I 

Cone.  1 

I  Spiked  1 

I  Recovered!  | 

l  Comment 

In  House  Audits 

No.  1  I  No.  2 


Average!  Range  |Range/Ave|  Target  |  Comment 


UTAH  BIOMEDICAL  TEST  LABORATORY 


Analytical  Laboratory 
Quality  Control  Data  Sheet 


IBg/TAf.  Vfc7 
Sequence  •:  ^ 


Analyte  1,4  -’frlOUmVENZMe 

Analyat  'Rftmeg. _ 

Method  yc>\  \y) 

Results  in 


Matrix  Sfe|\ 

Instrument  CV  0 _ 

Date  Analyzed  /  1^-32-  /  S3 


licates/Splits 

Sample  •  No.  1  No.  2  No.  3 


O 


HU*Z 


No.  4  Average  Range  Range/Ave 


0  \  O  O 


O  I  O 


Conr.ent 


Spikes 


Sample 


Initial 


Z  Spike 

Recovered! 

1 

i  Comment 

In  House  Audits 
C  Sams.  I  No.  1  |  No.  2 


Average!  Range  IRange/Avel  Target  I  Comment 


ANALYTICAL  REPORT 


December  16,  1983 


SUBMITTED  TO: 


Dames  &  Moore 


SUBMITTED  BY: 


Dave  McGlochlin 


REFERENCE  DATA: 


Analysis  of: 


Oil  &  Grease  in  soil 


520  WAKARA  WAY 
SALT  LAKE  CITY. 
UTAH  84108 
801  581-8267 


Identification  No.: 


Sample(s):  28 


Analyses:  28 


UBTL  Laboratory  No.: 


SA  4195  through  SA  4222 


The  above-numbered  water  samples  were  analyzed  for  Oil  &  Grease 
according  to  the  methods  published  in  "EPA-600/4-79-020  Methods  for 
Chemical  Analysis  of  Water  and  Wastes." 

The  method  number  for  Oil  &  Grease  by  IR  Spectrophotometry  is  413.2 
according  to  the  above  reference.  For  these  samples  the  Limit  of 
Detection  was  .05  mg/g. 

The  results  are  tabulated  on  the  following  page(s). 

Dave  McGlochlin 


Lb.  A 


Sim  D.  Lessley,/?h.D. 


A  D'VlS'ON  Of 

THE  UMVE«S.TV  OP  '/*•" 

RESEARCH  INSTITUTE 

MEDCiNE 

0iOEN3iN£ER(NG 

Chemistry 

RESEARCH 

DEVELOPMENT 

ANALYSIS 


ANALYTICAL  REPORT  FORM 


Corporate/ Agency  Name. 
Address _ 


Attention 


Kunze 


rtate  u/zyn  AW- 
UBTL  Identification  Number 

Dames  A  Moore _ 

5055  E.  BROADWAY.  SUITE  C214 _ 

TUCSON.  AZ  85711 


_  Telephone  602  274-5548 


Sampling  Collection  and  Shipment 

Sampling  Site  Nellis  APB _  Date  0f  Collection 

Date  Samples  Received  at  UBTI _ November  12,  1983 


Analysis 


Method  of  Analysis  lifs.  SPa~CTT2.r3? 
Date(s)  of  Analysis.  IZ/lo/83  /2/l2j 


Analytical  Results 


Field 

UBTL 

Sample 

Lab 

Sample 

Number 

Number 

Type 

B2-S6  SA  420 


B2-S10  SA  4201 


B3-S1 


B3-S9 


B4-S3 


B4-S7  SA  420 


B4-S11  SA  420 


Comments _ 


Results 


OIL  &  GREASE 


S20  Wakara  Way  /  Salt  Lakt  City,  Utah  84108  /  1-80 1-581- 8267 


'  ’*4/.  *\ 


Comments 


UTAH  HOMED!  CAL  TEST  LABORATORY 

Analytical  Laboratory 
Quality  Control  Data  Sheet 


HHE/TA  •: 
Sequence  *: 


Analyte 


Analyat 


Method 


On 


Matrix 


'gt-nfid 


Instruaent  2-&f\ 

Date  Analyzed  ,  )3.JnMs 


Duplicates/Splits 

Sample  *  No.  1  No.  2 


Results  in 


No.  3  No.  4  Averaie  Range  Range /Ave 


Spikes  Initial 
Sample  y!  I  Cone. 


Cone. 
I  Spiked 


7.  Spike 
|  Recovered! 


Comment 


In  House  Audits 
.1  No.  1 


No.  2 


Average  I  Range  |Range/Ave|  Target  1  Comment 


ft. 


A . 


January  4,  1984 


ANALYTICAL  REPORT 


SUBMITTED  TO: 


SUBMITTED  BY: 


REFERENCE  DATA: 


Analysis  of: 


Identification  No. : 


Sample(s):  28 
UBTL  Laboratory  No. 


Yogi  Kunze 
James  R.  Baxter 


Benzene,  Toluene,  Ethyl  Benzene, 
Chlorobenzene,  1,2-Dichlorobenzene, 

1 ,3-Diehlorobenzene,  1 ,4-Dichlorobenzene 


Analyses:  196 
SA-4223  through  SA-4250, 


A'.V'OJ 


UBTL 

520  WAKARA  WAY 
SALT  LAKE  CITY, 
UTAH  84 108 
801  581-8267 


ii.  •:  -4 


The  above  numbered  samples  were  analyzed  using  a  modification  of 
EPA  Test  Method  602  for  Purgeable  Aromatics.  A  1  gram  sample  of  soil 
was  diluted  with  5  mL  of  organic  free  water  and  purged  with  helium.  Any 
analytes  present  were  collected  on  a  10  inch  trap  consisting  of  Tenax. 
The  trap  was  heated  to  180*C  and  the  analytes  were  desorbed  onto  a 
6'  x  1/8"  stainless  steel  column  packed  with  5 %  SP-1200  and  1 . 7536 
Bentone-34.  The  gas  chromatograph  was  operated  with  thermal 
programming,  50 *C  for  2  minutes,  increasing  at  a  rate  of  4*C/mlnute  to 
1 10*C,  and  held  there  for  16  minutes.  The  analytes  were  selectively 
detected  by  a  Photoionization  detector  equipped  with  a  10.2  eV 
ultraviolet  lamp. 

Canples  SA-4226,  4233,  and  4242  were  analyzed  in  duplicate  and 
sanqjles  SA-4225,  4241  and  4244  were  analyzed  neat  and  then  reanalyzed 
with  a  spike  consisting  of  benzene,  toluene,  ethyl  benzene, 
chlorobenzene,  1,2-dichlorobenzene,  1 ,3-dichlorobenzene,  and 
1,4-dichlorobenzene.  The  results  of  the  duplicate  and  spike  analyses 
are  on  the  QC  sheets. 

The  limit  of  detection  for  each  analyte  was  0.01  ug/gram  of  soil. 

The  results  are  tabulated  on  the  following  page(s). 


James  R.  Baxter 


Sim  D.  Lessley,  Ph. 


A  DiviS'ON  Op 

the 

RESEARCH  ’NS’  * 

WED'C  NE 
B'OENGiNEER  NG 

ChEM'STPv 


RESEARCH 

DEvElOPMEN’ 

ANAlyS'S 


ANALYTICAL  REPORT  FORM 


Corporate/Agency  Name 
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APPENDIX  F 

BIOGRAPHIES  OF  KEY  PERSONNEL 


Curriculum  Vitae 


Title 

Expertise 

Experience 
With  Firm 


KENNETH  J.  ST  IMP  F  L 


Partner 

Environmental  Analysis 
Impact  Assessment 
Site  and  Route  Selection 
Aquatic  Ecology 

Principal-in-Charge/Project  Director 

•  Site  selection  and  evaluation  study  for  additions  to  existing  fossil  power  plants, 
Michigan. 

•  Environmental  assessment,  permits  and  hearing  for  a  new  manufacturing  plant  in 
Michigan. 

•  Environmental  baseline  studies  for  a  fossil-fueled  power  plant,  Michigan. 

•  Environmental  and  geohydrological  assessment  of  inactive  industrial  waste  site, 
Michigan. 

•  Geohydrological  assessment  of  chemically  contaminated  site,  Michigan 

•  Environmental  assessment  and  defense  in  litigation  for  oil  well  development, 
Michigan. 

•  Environmental  and  engineering  evaluation  of  manufacturing  plant  sites  in  Iowa, 
Indiana,  Missouri,  Michigan,  Wisconsin,  and  Ontario. 

•  Ecological  assessment  of  potential  chemical  contamination  in  the  Menominee 
River,  Wisconsin. 

•  Environmental  assessment,  preliminary  containment  design,  and  negotiation  of 
consent  judgment  with  state  and  federal  agencies  for  a  contaminated  chemical 
plant  site,  Michigan. 

•  Site  selection  study  for  a  new  fossil  or  nuclear  power  plant,  Michigan. 

•  Preparation  of  a  regulatory  compliance  plan  for  a  proposed  synfuels  project, 
Illinois. 

•  Radiation  survey,  assessment,  decontamination  and  health  physics  monitoring  for 
NRC  release  of  contaminated  plant  site,  Michigan. 

•  Wetland  assessment,  development  of  alternative  layouts  and  agency  negotiations 
regarding  a  denied  404  permit  for  a  dock  in  Wisconsin. 

•  Assessment  of  environmental  enhancement  potential  through  selective  dredging 
of  the  Little  Calumet  River  for  the  Chicago  District,  Corps  of  Engineers. 

•  Assessment  of  potential  economic  impacts  from  a  proposed  regulation  to  ban 
landfill  disposal  of  chlorinated  solvents  for  the  Illinois  Department  of  Energy  and 
Natural  Resources. 

•  Assessment  of  aquatic  impacts  and  ef  fects  on  low-level  hydroelectric  potential  for 
a  variety  of  proposed  dam  modifications  on  the  Fox  River  for  the  Chicago 
District,  Corps  of  Engineers. 

Project  Manager 

•  Aquatic  ecology  baseline  study  and  impact  assessment  for  nuclear  power  plant  :n 
Wisconsin,  Wisconsin  Electric  Power  Company. 


Dames  &  Moore 


•  Environmental  baseline  studies  and  impact  assessment  for  copper/zinc  mine  in 
Wisconsin,  Exxon  Minerals  Company. 

•  Power  plant  site  selection  study. 

Past  Sargent  &  Lundy  Engineers,  Chicago,  Illinois 

Experience  •  Power  plant  site  selection  and  evaluation  studies  in  Illinois,  low?  Wisconsin, 

Indiana,  and  Oklahoma. 

•  Ecological  baseline  studies  and  impact  assessments  for  thirteen  fossil  ana  nuclear 
power  plants. 

•  Impact  assessment,  route  selection  and  evaluation  of  alternative  designs  tor  trans¬ 
mission  line  in  West  Virginia. 

•  Evaluation  of  alternate  cooling  systems  for  nuclear  power  plant. 

Faculty  Appointment,  Indiana  University 

Assistant  Professor  of  Zoology,  Colorado  State  University 

Academic  B.S.,  zoology,  Northern  Illinois  University 

Background  M  S.,  zoology,  Colorado  State  University 

Ph.D.,  limnology,  Indiana  University 

Professional  Ecological  Society  of  America;  American  Society  of  Limnology  and  Oceanography; 

Affiliations  Freshwater  Biological  Association;  Soc; etas  Inter rationalis  Limr.ologiae ;  Illinois  Asso¬ 

ciation  of  Environmental  Professionals;  Consulting  Engineers  Council  of  Illinois 

Registration  Certified  senior  ecologist  (Ecological  Society  of  America) 

Numerous  technical  reports,  environmental  assessments  and  environmental  reports 


Publications 


Curriculum  Vitae 


Title 

Expertise 


Experience 
With  Firm 


Past 

Experience 


Academic 

Background 


Professional 

Affiliations 

Registration 


GEORGE  W.  CONDRAT 


Senior  Engineer 

Ground  Water  Hydrology 

Engineering  Geology 

Mining  Engineering 

Project  Manager/Principal  Investigator 

•  Ground  water  contamination  evaluations  including  detailed  site  investigations, 
baseline  and  operational  monitoring,  predictive  modelling  and  control  measures, 

•  Numerical  modelling  of  ground  water  flow  and  chemical  contaminant  transport 
from  liquid  and  solid  waste  disposal  sites, 

•  Preparation  of  computer  programs  for  management  of  ground  water  and  geologic 
data  including  storage  and  retrieval,  statistical  evaluation,  plotting  and 
contouring. 

•  Principal  investigator  for  report  of  state-of-the-art  of  uranium  tailings  disposal. 

•  Preparation  of  environmental  impact  assessments. 

•  Principal  investigator  for  ground  water  portion  of  preliminary  safety  analysis 
report  for  proposed  nuclear  power  plant  in  Maryland. 

•  Studies  of  deep  shaft  dewatering  requirements  for  uranium  mines. 

•  Siting,  design  and  preparation  of  environmental  assessments  for  mining,  milling, 
tailings  disposal,  deep  well  injection,  and  heap  and  in-situ  leaching  projects  in 
Wyoming,  Colorado,  Utah,  and  New  Mexico. 

•  Site  selection,  investigation  and  design  of  earth  and  tailings  dams. 

•  Engineering  geology,  soils  and  geologic  hazards  investigations. 

•  Regional  and  site  specific  geologic,  seismologic  and  tectonic  studies  for  dams, 
power  plants  and  other  critical  facilities. 

Senior  Officer,  Sverdrup  &  Parcel 

Officer,  U  S.  Army  Corps  of  Engineers  in  the  United  States  and  Vietnam 

Assistant  C.eologist,  Guggenheim  Exploration  Company 

Professional  Degree  of  Geological  Engineer,  Colorado  School  of  Mines 

B.S.,  mining  engineering,  University  of  Utah 

M.S.  candidate,  mining  engineering.  University  of  Utah 

Association  of  Engineering  Geologists;  Society  of  Mining  Engineers  of  AIME;  National 

Water  Well  Association;  Utah  Geological  Association 

Professional  engineer,  Utah,  Colorado  and  Wyoming 


Dames  &  Moore 


Curriculum  Vitae 


Title 

Expertise 


Experience 
With  Firm 


Past 

Experience 


LUTZ  "YOGI"  KUNZE 


Associate 

Geotechnical/Civil  Engineering 

Tailings  and  Earth  Dam  Design 

Soil  and  Foundation  Engineering 

Managing  Principal-In-Charge ,  Tucson  Office 

e  Responsible  for  marketing  and  performance  of  geotechnical 
projects . 

Principal-in-Charge ,  Lexington  Office 

e  Responsible  for  marketing  and  performance  of  geotechnical 
projects . 

Senior  Engineer,  Chicago  Office 

e  Management  of  large-scale  multidiscipline  projects  both  in  the 
United  States  and  overseas,  including  the  University  of  Riyadh, 
Saudi  Arabia  project  and  the  Semen  Padang  Cement  Plant  Expansion 
in  Sumatra,  Indonesia. 

Project  Engineer,  Chicago  Office 

e  Foundation  investigations  fo.  U.S.  Steel's  Minntac  mining 
facilities . 

e  Soil  and  foundation  investigations  for  high  rise  buildings, 
industrial  plants  and  power  plants. 

Staff  Engineer,  Los  Angeles  Office 

e  Soils  and  foundation  investigations  for  numerous  residential  and 
office  buildings,  refineries  and  industrial  plants. 

e  Foundation  investigation  for  offshore  oil  drilling  platforms  in 
Santa  Barbara  Channel. 

e  Field  explorations  for  various  elements  of  Disney  World  near 
Orlando,  Florida. 

Manager  of  Geotechnical  Engineering 

e  Responsible  for  the  management  and  execution  of  design  studies 
for  tailings  dams,  waste  dumps  and  sedimentation  facilities  in 
the  Philippines,  Dominican  Republic,  Mexico,  and  the  United 
States . 

Principal  Engineer 

•  Management  and  direction  of  complex  geotechnical  projects, 
including  nuclear  power  plant  siting  studies,  tailings  dams 
in  Missouri,  dam  safety  inspections  for  U.S.  Army  Corps  of 
Engineers . 


Dames  A  Moore 


Academic  M.S.E.,  Civil  Engineering,  Arizona  State  University,  1973 

Background  B.S.E.,  Civil  Engineering,  University  of  Connecticut,  1966 

Short  Course,  Embankment  Dams,  University  of  Missouri,  1974 

Professional  American  Society  of  Civil  Engineers,  National  Society  of 
Affiliations  Professional  Engineers,  Arizona  Society  of  Professional 
Engineers,  Society  of  Mining  Engineers  of  AIME,  U.S.  National 
Society  of  the  I.S.S.M.&F.E. 

Registration  Professional  Engineer:  Arizona,  California,  Illinois,  Kentucky, 
Maine,  Missouri,  Ohio,  Tennessee,  Virginia,  Washington,  Nevada. 

Publications  Coauthor,  "Waste  Disposal  -  Planning  and  Environmental 

■  Protection  Aspects"  to  be  published  in  the  1983  AIME  Mudd  Series 

Book  on  Surface  Mining. 
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Curriculum  Vitae 


STEVEN  B.  JOHNSON 

Title  Staff  Hydrologist 

Expertise  Ground  Water  Hydrology 

Experience  As  an  assistant  and  staff  hydrologist,  STEVEN  B.  JOHNSON  has  been 

With  Firm  responsible  for  the  organization  and  analysis  of  ground  and  surface 

water  data.  As  a  principal  investigator,  he  has  conducted  ground 
water  contamination  studies  and  operated  in  situ  permeability  ap¬ 
paratus.  In  addition,  Mr.  Johnson  has  contributed  to  the  hydrologic 
analyses  of  siting,  baseline,  environmental,  and  final  safety 
analysis  reports  for  several  large  utilities.  Some  of  his  more 
pertinent  experience  is  as  follows: 

•  Hydrogeological  investigation  of  industrial  site.  West  Virginia. 

•  Ground  water  contamination  study  of  industrial  site,  Michigan. 

•  In  situ  permeability  study,  Missouri. 

•  Fossil  fuel  power  plant  siting  study,  Wisconsin. 

•  Deep  well  sampling  project,  Wisconsin. 

•  Baseline  ground  water  and  surface  water  study  for  fossil  fuel 
plant,  Michigan. 

•  Baseline  ground  water  study  for  nickel-zinc  mine,  Wisconsin. 

•  Nuclear  final  safety  analysis  report,  ground  water  section,  Kansas. 

•  Nuclear  environmental  report,  ground  water  section,  Kansas. 

•  Nuclear  preliminary  safety  analysis  report ,  geology  section , 
Illinois. 

•  Ground  water  contamination  study  of  industrial  site,  Ohio. 

•  Underground  natural  gas  storage  study,  Illinois. 

•  Preparation  of  RCRA  and  Arizona  hazardous  waste  permits. 

•  Site  selection  for  fossil  fuel  power  plant  wastes,  Wisconsin. 

•  Installation  of  ground  water  monitoring  system  for  uranium 
tailings  pond,  Wyoming. 

•  Investigation  of  nitrate  contamination  of  ground  water,  Oklahoma. 

•  Ground  water  investigation  and  RCRA  compliance  at  refinery, 

New  Mexico  and  Utah. 

•  Investigation  of  gasoline  spill  at  service  station,  Utah. 

•  Investigation  of  seepage  from  fertilizer  tailings  pond,  Utah. 

•  Conducted  pumping  tests  at  a  proposed  landfill  site,  Utah. 
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Dames  &  Moore 


Academic  1975,  B.A. ,  Geology,  Macalester  College,  SC.  Paul,  Minnesota. 

Background  1977,  M.S.,  Geology,  Arizona  SCaCe  University,  Tempe,  Arizona. 

M.S.  Thesis  Topic:  Delayed  Yield  in  Unconfined  Aquifers. 


Curriculum  Vitae 


WILLIAM  R  HIGHLAND 


Title  Project  Engineer 

Expertise  Ground  Water  Hydrology 

Solid  Waste  Disposal 

Experience  Project  Manager/Principal  Investigator 

With  Firm  •  Detailed  seepage  investigations  for  subgrade  disposal  of  uranium  mill  wastes 

Studies  include  mass  transport  modelling,  detailed  field  and  geochemical  investiga¬ 
tions  and  evaluation  of  synthetic  and  natural  lining  materials,  Wyoming,  New 
Mexico, 

•  State-of-the-art  evaluation  of  ground  water  monitoring  and  liners  for  management 
of  uranium  mill  wastes,  for  an  international  corporation 

•  Investigation  of  ground  water  contamination  and  design  ol  a  cut-off/collector 
system  for  a  major  oil  refinery.  North  Dakota 

•  Mathematical  modelling  of  ground  water-surface  water  interactions  for  a  proposed 
open-pit  uranium  mining  reclamation  plan.  Wyoming 

•  Preliminary  design  of  evaporation  ponds  and  evaluation  of  seepage  control 
methods  for  tailings  disposal  alternatives,  uranium  mill  waste,  Colorado. 

Past  Hydrogeologist,  Barr  Engineering  Company 

Experie.ice  •  Design  and  evaluation  of  seepage  control  systems  for  mine  waste  disposal,  water 

retention  dams  and  fly  ash  disposal,  Minnesota.  Missouri.  These  projects  included 
detailed  investigations  of  the  physical  and  chemical  suitability  of  synthetic  liners 
for  seepage  control. 

•  Application  and  development  of  analytical  and  finite  difference  models  for 
dewatering,  seepage  through  dams,  and  water  well  supply 

•  Design  of  monitoring  systems  for  evaluation  of  ground  water  contamination  from 
sanitary  landfills,  mine  waste  disposal,  fly  ash  disposal  and  a  coal  tar  refining 
plant,  Minnesota. 

Academic  B.S.,  geology.  University  of  Illinois 

Background  M  S.,  hydrogeology.  University  of  Minnesota 

Course  work  toward  Ph  D.,  emphasis  on  mass  transport  in  ground  water.  University 
of  Illinois 

Professional  American  Society  of  Civil  Engineers;  National  Water  Well  Association;  Utah  Geological 

Affiliations  Association 

Registration  Civil  engineer,  Minnesota 
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Curriculum  Vitae 


JOHN  G.  DUDLEY 


Hydrogeologist 

Ground  Water  and  Vadose  Zone  Monitoring 

Contaminant  Transport 

*  Hydrogeologic  investigation  to  characterize  vadose  zone 
contamination  beneath  crude  oil  separation  sumps.  Design 
of  subsurface  soil  and  water  sampling  and  laboratory 
testing  programs. 

*  Subsurface  investigation  of  water  quality  impacts,  and 
contaminant  migration  from  waste  disposal  facilities  at  a 
major  defense  installation. 

Senior  Hydrologist,  HDR  Sciences,  Santa  Barbara,  CA 

*  Investigation  of  hydrologic  impacts  resulting  from 
planned  deployment  of  a  major  military  defense  system  in 
large  areas  of  Nevada  and  Utah. 

°  Investigation  of  surface  water  and  ground  water  impacts 
resulting  from  planned  stream  diversions  in  small  water¬ 
sheds  in  Southern  California. 

0  Assessment  of  hydrologic  and  water  resources  impacts 
associated  with  construction  of  oil  and  gas  processing 
facilities  and  pipelines  in  California. 

Geohydrologist,  State  of  New  Mexico,  Santa  Fe,  New  Mexico 

°  Design  and  implementation  of  large  surface  water/ground 
water  investigation  to  evaluate  water  quality  impacts 
attributable  to  uranium  industry  activities. 

°  Preparation  and  presentation  of  technical  testimony  at 
numerous  public  hearings  held  by  Water  Quality  Control 
Commission  to  promulgate  water  quality  regulations,  or  to 
evaluate  the  compliance  of  specific  industrial  and  mining 
industry  waste  disposal  plans. 

*  Numerous  subsurface  Investigations  to  assess  baseline 
hydrogeologic  conditions,  contaminant  migration,  ground 
water  pollution,  and  remedial  measures  at  industrial, 
hazardous  waste  and  nuclear  waste  disposal  sites. 
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ACADEMIC 
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MEMBERSHIP 


B.A. ,  Geology,  University  of  Wisconsin,  Madison,  1969. 

M.S.,  Water  Resources  Management,  University  of  Wisconsin, 
Madison,  1972. 

M.S.,  Geology,  University  of  Wisconsin,  Madison,  1973. 

Ground-water  Technology  Division,  National  Water  Well 
Association. 


Curriculum  Vitae 


Title 
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with  Firm 


Past 

Experience 


HON-WOO  T.  (Thomas)  LEE 
Staff  Engineer 

Geotechnical/Civil  Engineering 
Mine  Tailings  Disposal 
Earth/Rock  Dam  Design 

Staff  Engineer 

•  Design  studies,  stability  analyses,  and  seepage  analyses 
for  several  tailings  dams,  flood  control  levees,  and  earth 
dams  in  Arizona,  California,  and  New  Mexico. 

•  Engineering  design  for  drilled  caissons  for  highway  bridge 
in  Arizona. 

•  Remedial  design  for  highway  embankments  in  Arizona  includes 
stability  analyses,  evaluation  and  design  of  internal 
reinforced  earth  structures  such  as  Reinforced  Earth, 
Welded  Wire  Wall,  Tensar,  and  Cribwall. 

•  Conceptual  design  and  cost  estimate  for  on-site  stabiliza^- 
tion  of  inactive  uranium  tailings  piles  in  Colorado. 

•  Site  planning,  pavement  design  and  design  drawing  for  waste 
management  facility  in  Ohio. 

•  Stability  analyses,  seepage  analyses,  construction  cost 
estimates,  design  drawings,  and  construction  monitoring  for 
an  earthen  dam  and  water  supply  reservoir  in  Arizona. 

•  Feasibility  study,  site  selection,  and  cost  estimate  for 
mine  leaching  operation  in  New  Mexico. 

•  Site  investigation  and  sampling  of  hazardous  waste  con¬ 
taminant  for  contamination  studies  in  Arizona  and  Nevada. 

•  Supervision  of  field  explorations  including  drilling  and 
sampling  of  subsurface  soils,  installation  of  piezometer 
and  in  situ  testing. 

•  Blast  vibration  monitoring. 

•  Construction  inspection  for  earth  dams,  synthetic  lining 
materials,  earthfills  and  installation  of  caissons. 

Geotechnical  Engineer 

•  Construction  inspection  on  various  foundations  and  earth¬ 
works  for  natural  gas  and  oil  refinery  plants  in  Texas  and 
Saudi  Arabia. 

•  Standard  Laboratory  Soil  Testings. 
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Academic  B.S.  and  M.S.  in  civil  engineering  (B.S.  with  honor),  Texas  A&M 

Background  University,  College  Station,  Texas,  1978  and  1980,  respectively. 

U.S.G.S. -sponsored  research  on  development  of  methods  to  prevent 
blow-out  in  off-shore  drilling. 

Professional  American  Society  of  Civil  Engineers;  Tau  Beta  Pi;  Chi  Epsilon 

Affiliations 

Professional  Civil  Engineer,  Arizona,  1983 

Registration 

Countries  United  States,  Saudi  Arabia 

Worked  In 


Language 

Proficiency 


Chinese 
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1.  PURPOSE 

The  purpose  of  this  Plan  is  to  assign  responsibilities,  establish  personnel 
protection  standards,  specify  mandatory  operating  procedures,  and  provide  for 
contingencies  that  tray  arise  while  operations  are  being  conducted  at  the  site. 


D.  APPLICABILITY 

The  provisions  of  the  Plan  are  mandatory  for  all  on-site  Dames  &  Moore 
employees  and  subcontractors  engaged  in  hazardous  material  management 
activities  including  but  not  limited  to  initial  site  reconnaissance,  preliminary 
field  investigations,  .mobilization,  project  operations,  and  demobilization. 


HI.  RESPONSIBILITIES 

A.  Project  Manager 

The  PM  shall  direct  on-site  investigation  and  operational  efforts.  At  the 
site,  the  PM,  assisted  by  the  on-site  Safety  Officer,  has  the  primary 
responsibility  *or: 

1.  Assuring  that  appropriate  personnel  protective  equipment  is  available 
and  properly  utilized  by  all  on-site  personnel. 


2.  Assuring  that  personnel  are  aware  of  the  provisions  of  this  plan, 
are  instructed  in  the  work  practices  necessary  to  ensure  safety, 
and  in  planned  procedures  for  dealing  with  emergencies. 

3.  Assuring  that  personnel  are  aware  of  the  potential  hazards 

associated  with  site  operations  (see  Tables  1  and  2). 

4.  Monitoring  the  safety  performance  of  all  personnel  to  ensure  that 
t*ie  required  work  practices  are  employed. 

5.  Correcting  any  work  practices  or  conditions  that  may  result  in 

injury  or  exposure  to  hazardous  substances. 

6.  Preparing  any  accident/incident  reports  (see  attached  Accident 

Report  Form). 

7.  Assuring  the  completion  of  Plan  Acceptance  and  Feedback  forms 
attached  herein. 

B.  Project  Personnel 

Project  personnel  involved  in  on-site  investigations  and  operations  are 

responsible  for: 

1.  Taking  all  reasonable  precautions  to  prevent  injury  to  themselves 
and  to  their  fellow  employees. 

2.  Implementing  Project  Health  and  Safety  Plans,  and  reporting  to  the 

PM  for  action  any  deviations  from  the  anticipated  conditions 

described  in  the  Plan. 

3.  Performing  only  those  tasks  that  they  believe  they  can  do  safely, 
and  immediately  reporting  any  accidents  and/or  unsafe  conditions  to 
the  PM. 


BACKGROUND 

Based  on  preliminary  site  evaluations  of  the  Nellis  Air  Force  Base,  there 
appear  to  be  five  (5)  areas  that  may  have  generated  some  environmental 
contamination  over  the  lifetime  of  the  facility.  Although  suspected 
contaminants  have  been  identified,  none  has  been  quantified.  However,  we 
anticipate  that  only  relatively  low  levels  of  contaminants  will  be  encountered 
in  the  proposed  drilling  and  soil  and  water  sampling. 

Site  No.  1,  Main  Base  Landfill,  has  accepted  solid  waste  since  1942.  These 
wastes  may  have  included  paint,  thinners,  solvents  such  as  methyl  ethyl  ketone 
(MEK)  a.'.vi  trichloroethylene  (TCE),  and  waste  petroleum,  oils,  and  lubricants 
(POL). 

Site  No.  17,  STP  Percolation  Ponds,  was  operated  from  1952  to  1972. 
Although  some  hazardous  materials  may  have  passed  through  this  system,  it 


appears  that,  except  for  heavy  metals,  there  is  little  concern  for  field 
personnel  to  encounter  hazardous  materials. 

Site  No.  24,  Fuel  Tank  Sludge  Area,  was  used  at  various  times  from  1942 
through  1976  for  STP  sludge  and  leaded  fuel  storage  tank  cleaning  residue. 
Hazardous  materials  that  may  be  encountered  here  include  heavy  metals  and 
fuel  residue. 

Site  No.  15,  Storm  Drain  Gully,  apparently  has  received  unauthorized  waste 
fuel  and  hydraulic  fluid.  The  storm  drain  also  carried  shop  wastes  including 
paint  strippers,  solvents,  and  carbon  removers. 

Site  No.  20,  Existing  Fire  Training  Area,  has  received  as  much  as  10,000 
gallons  per  month  of  waste  POL  since  the  early  1950s  and  prior  to  1972. 
This  was  reduced  to  300  gallons  per  month  after  1972.  Since  the  area  is 
landfarmed,  biological  decomposition  has  significantly  reduced  potential 
contamination.  Heavy  metals  may  be  the  primary  contaminants  of  concern. 

A.  Dames  &  Moore  Activity 

Dames  <5c  Moore  will  drill  soil  borings  at  Sites  15  and  20  and  collect  soil 
samples.  Monitdring  wells  will  be  installed  at  Sites  1,  17,  and  24  and 
water  samples  will  be  collected. 

B.  Suspected  Hazards 

Suspected  hazards  are  presented  above  in  as  much  detail  as  is  currently 
available. 


EMERGENCY  CONTACTS  AND  PROCEDURES 


Should  any  situation  or  unplanned  occurrence  require  outside  or  support 
services,  the  appropriate  contact  from  the  following  list  should  be  made: 


Agency 

Person  to  Contact 

Telephone 

DAi«  Project  Manager 

L.  Kunze 

(office) 

(home) 

602-790-5813 

602-299-5876 

D<3ciVi  Industrial  Hygiene 
and  Safety  Director 

K.  Petschek 

(office) 

(home) 

914-761-6323 

212-724-6414 

Police 

2311 

Fire 

■ 

117 

Ambulance 

2333 

Hospital 

2498/2343 

Command  Post 

2446 

In  the  event  that  an  emergency  develops  on  site,  the  procedures  delineated 

herein  are  to  be  immediately  followed.  Emergency  conditions  are  considered 

to  exist  if: 

o  Any  member  of  the  field  crew  is  involved  in  an  accident  or  experiences 
any  adverse  effects  or  symptoms  of  exposure  while  on  scene. 

o  A  condition  is  discovered  that  suggests  the  existence  of  a  situation  more 
hazardous  than  anticipated. 

The  following  emergency  procedures  should  be  followed: 

a.  In  the  event  that  any  member  of  the  field  crew  experiences  any  adverse 
effects  or  symptoms  of  exposure  while  on  scene,  the  entire  field  crew 
should  immediately  halt  work  and  act  according  to  the  instructions 
provided  by  the  Project  Manager. 

b.  The  discovery  of  any  condition  that  would  suggest  the  existence  of  a 
situation  more  hazardous  than  anticipated  should  result  in  the  evacuation 
of  the  field  team  and  reevaluation  of  the  hazard  and  the  level  of 
protection  required. 

c.  In  the  event  that  an  accident  occurs,  the  PM  is  to  complete  an  Accident 
Report  Form  for  submittal  to  the  MPIC  of  the  office,  with  a  copy  to 
the  Health  and  Safety  Program  Office.  The  MPIC  should  assure  that 
followup  action  is  taken  to  correct  the  situation  that  caused  the 
accident. 


V».  HAZARD  CHARACTERISTICS,  MONITORING  METHODS,  AND  PROTECTION 
REQUIRED 

Exposure  Limits  and  Recognition  Qualities 

Information  concerning  exposure  limits  and  recognition  qualities  of  the 
contaminants  that  are  suspected  to  be  on  site  is  presented  in  Table  1. 

Symptoms  of  Overexposure,  Potential  Chronic  Effects  and  First  Aid  Treatment 

Symptoms  of  overexposure  to  the  suspected  contaminants,  potential 
chronic  effects  of  these  substances,  and  first  aid  treatment  information 
are  presented  in  Table  2. 

Monitoring  Methods,  Action  Levels  and  Protective  Measures 

Methods  for  monitoring  for  suspected  contaminants,  action  levels,  and 
protective  measures  to  be  used  for  various  contaminant  concentration 
levels  are  presented  in  Table  3. 
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Protective  Equipment  Required  for  On-Site  Activities 

The  protective  equipment  required  may  vary,  depending  on  the 
concentrations  and  dispersion  of  contaminants  encountered  during  each 
phase  of  the  work.  Table  4  specifies  protective  equipment  required  for 
each  on-site  activity. 
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REVIEW  RECEIPT 

PROJECT  HEALTH  AND  SAFETY  PLAN 

Instructions:  This  form  is  to  be  completed  by  each  person  to  work  on  the  site  and 
returned  to  the  Program  Director-Industrial  Hygiene  and  Safety. 

Job  No.  01016-185-07 

Project:  Nellis  Air  Force  Base,  Nevada 

Rev.  No.  _0_  Date  10/12/83 

I  represent  that  I  have  read  and  understand  the  contents  of  the  above  plan  and 
agree  to  perform  my  work  in  accordance  with  it.  ^ 
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SYMPTOMS  OF  OVEREXPOSURE,  POTENTIAL  CHRONIC  EFFECTS  AND  FIRST  AID  TREATMENT 


TABLE  4 

PROTECTIVE  EQUIPMENT 


Protective  Equipment 


Criteria  for  Use 


Half-face  respirator  with 
air-purifying  cartridges 
for  gas/dusts,  organic 
vapors/dusts  and  mists 

When  drilling  or  sampling  where 
dusts  become  airborne,  wh«n  organic 
odors  are  noticeable,  or  when  the 
HNU  reads  5  or  more  units. 

Disposable  coveralls 

* 

Rubber  boots 

Hard  hat  with  splash  shield 
or  safety  glasses/goggles 

Nitrile  gloves 

Rubber  boots 

Disposable  coveralls 
(optional) 

During  sampling  activities  other 
than  those  mentioned  above 

Nitrile  gloves 

Safety  glasses  or 
goggles 

Hard  hat 

••  * 

ATTACHMENT  1 


PROTECTIVE  EQUIPMENT 


INTRODUCTION 

When  field  investigation  activities  are  conducted  where  atmospheric 
contamination  is  known  or  suspected  to  exist,  where  there  is  a  potential  for 
the  generation  of  vapors  or  gases,  or  where  direct  contact  with  toxic 
substances  may  occur,  equipment  to  protect  personnel  must  be  worn. 
Respirators  are  used  to  protect  against  inhalation  and  ingestion  of  atmospheric 
contaminants.  Protective  clothing  is  worn  to  protect  against  contact  with  and 
possible  absorption  of  chemicals  through  the  skin.  In  addition  to  protective 
clothing  and  respiratory  protection,  safe  work  practices  must  be  followed. 
Good  personal  hygiene  practice  prevents  ingestion  of  toxic  materials. 

Personnel  equipment  to  be  used  has  been  divided  into  two  categories 
commensurate  with  the  degree  of  protection  required,  namely  Levels  C  and  D 
protection. 

LEVELS  OP  PROTECTION 
A.  Level  C 

1.  Personal  Protective  Equipment 

o  Air-purifying  respirator  (MSHA/NIOSH  approved) 
o  Disposable  chemical  resistant  coveralls 
o  Gloves,  outer,  working  gloves 
o  Gloves,  inner,  chemical  resistant 
o  Boots,  steel  toe  and  shank 
o  Hard  hat  (face  shield) 

o  Rubber  boots,  outer,  chemical  resistant  (disposable) 

2.  Criteria  for  Selection 

a.  Air  concentrations  of  identified  substances  are  such  that 
reduction  to  at  or  below  the  substance's  exposure  limit  is 
necessary  and  the  concentration  is  within  the  service  limit  of 
the  cartridge. 

b.  Atmospheric  contaminant  concentrations  do  not  exceed  the 
Immediately  Dangerous  to  Life  or  Health  (IDHL)  levels. 

c.  Contaminant  exposure  to  unprotected  areas  (head  and  neck) 
are  within  skin  exposure  guidelines,  or  dermal  hazards  do  not 
exist. 

d.  Job  functions  have  been  determined  not  to  require  a  higher 
level  of  protection. 
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B.  Level  D 


1.  Personal  Protective  Equipment 
o  Coveralls 

o  Boots/shoes,  safety  or  chemical  resistant,  steel  toe  and  shank 
o  Boots,  outer  (chemical  resistant  disposables) 
o  Hard  hat  (face  shield) 
o  Gloves 

2.  Criteria  for  Selection 

a.  No  indication  of  any  atmospheric  hazards. 

b.  Work  function  precludes  dusting,  splashes,  immersion,  or 
potential  for  exposure  to  any  chemicals. 

3.  Guidance  on  Selection  Criteria 

a.  Level  D  protection  is  primarily  «  work  uniform  and  should  not 
be  worn  in  any  area  where  the  potential  for  contamination 
exists^ 

b.  In  situations  where  respiratory  protection  is  not  necessary,  but 
site  activities  are  needed,  chemical  resistant  garments  —  high 
quality  or  disposable  —  must  be  worn. 

m.  RESPIRATORY  PROTECTION 

The  following  procedures  should  be  used  for  respiratory  protection: 

A.  Inspect  all  washers,  diaphragms,  and  facepiece-to-face  seal  area  for  any 
tears,  pinholes,  deformation,  or  brittleness.  Should  any  of  these  exist, 
use  a  different  respirator. 

B.  Place  the  respirator  on  the  face,  tighten  and  use  both  a  positive  and  a 
negative  pressure  test,  prior  to  entering  the  site,  to  assure  a  proper  fit. 
Checking  for  proper  fit  involves  the  following: 

1.  Negative  Pressure  Test 

Close  off  the  inlet  opening  of  the  cartridge  or  the  breathing  tube 
by  covering  it  with  the  palm  of  the  hand  or  by  replacing  the  tap 
seal.  Gently  inhale  so  that  the  facepiece  collapses  slightly,  and 
hold  the  breath  for  10  seconds.  If  the  facepiece  remains  in  its 
slightly  collapsed  condition  and  no  inward  leakage  of  air  is 
detected,  the  tightness  of  the  respirator  is  satisfactory. 

2.  Positive  Pressure  Test 

Remove  the  exhalation  valve  cover.  Close  off  the  exhalation  valve 
with  the  palm  of  the  hand.  Exhale  gently  so  that  a  slight  positive 
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pressure  is  built  up  in  the  facepiece.  If  no  outward  leakage  of  air 
is  detected  at  the  periphery  of  the  facepiece,  the  face  fit  is 
satisfactory.  (Note:  With  certain  devices,  removal  of  the  exhaust 
valve  cover  is  very  difficult,  making  the  test  almost  impossible  to 
perform.) 


ATTACHMENT  2 


DAMES  &  MOORE  STANDARD  OPERATING  PROCEDURES 


WORK  PRACTICES  ' 

1.  Smoking,  eating,  drinking  and  chewing  tobacco  are  prohibited  in  the 
contaminated  or  potentially  contaminated  area. 

2.  Avoid  contact  with  potentially  contaminated  substances.  Do  not  walk 
through  puddles,  pools,  mud,  etc.  Avoid,  whenever  possible,  kneeling  on 
the  ground,  leaning  or  sitting  on  equipment  or  ground.  Do  not  place 
monitoring  equipment  on  potentially  contaminated  surface  (i.e.,  ground, 
etc.). 

3.  All  field  crew  members  should  make  use  of  their  senses  (all  senses)  to 
alert  them  to  potentially  dangerous  situations  (i.e.,  presence  of  strong 
and  irritating  or  nauseating  odors). 

4.  Prevent,  to  the  extent  possible,  spillages.  In  the  event  that  a  spillage 
occurs,  contain -'liquid  if  possible. 

5.  Prevent  splashing  of  the  contaminated  materials. 

6.  Field  crew  members  shall  be  familiar  with  the  physical  characteristics  of 
investigations,  including: 

o  wind  direction 

o  accessibility  to  associates,  equipment,  vehicles 
o  communication 

o  hot  zone  (areas  of  known  or  suspected  contamination) 
o  site  access 
o  nearest  water  sources 

7.  The  number  of  personnel  and  equipment  in  the  contaminated  area  should 
be  minimized  consistent  with  site  operations. 

8.  All  wastes  generated  during  D&M  and/or  subcontractor  activities  on  site 
should  be  disposed  of  as  directed  by  the  Field  Activity  Leader. 


Half-face  Respirators 


Inspection  Procedure 

1.  Look  for  breaks  or  tears  in  the  headband  material.  Also 
stretch  to  check  the  elasticity. 

2.  Make  sure  all  headbands,  fasteners  and  adjusters  are  in  place 
and  not  bent. 

3.  Check  the  facepiece  for  dirt,  cracks,  tears  or  holes.  The 
rubber  should  be  flexible  not  stiff. 

4.  Look  at  the  shape  of  the  facepiece  for  possible  distortion 
that  may  occur  If  the  respirator  is  not  protected  during 
storage. 

5.  Check  the  exhalation  valve  located  near  the  chin  between  the 
cartridges  by  the  following:. 

-  unsnap  the  cover 

-  lift  the  valve  and  Inspect  the  seat  and  valve  for  cracks, 
tears,  dirt  and  distortion. 

-  replace  the  cover,  It  should  spin  freely. 

6.  Check  both  inhalation  valves  (inside  the  cartridges  holders). 

Look  for  same  signs  as  above. 

7.  Check  the  yoke  for  cracks. 

8.  Make  sure  the  cartridge  holders  are  clean.  Make  sure  the 
gaskets  are  in  place  and  the  threads  are  not  worn.  Also  look 
for  cracks  and  other  damage.  _ 

9.  Check  the  cartridges  for  dents  or  other  damage,  especially  in 
the  tl.'eaded  part. 


Donning  Procedure 


1.  Screw  the  cartridge  Into  the  holder  hand  tight  so  there  is  a 
good  seal  with  the  gasket  in  the  bottom  of  the  holder... but 
don't  force  it.  If  the  cartridge  won't  go  in  easily  back  it 
out  arid  try  again. 

Always  use  cartridges  made  by  the  same  manufacturer  who  made 
the  respirator. 

2.  Place  the  facepiece  over  the  bridge  of  your  nose  and  swing 
the  bottom  In  so  that  It  rests  against  your  chin. 

3.  Hold  the  respirator  In  place  and  fasten  the  top  strap  over 
the  crown  of  your  head. 

4.  Fit  the  respirator  on  your  face  and  fasten  the  strap  around 
your  neck.  Don't  twist  the  straps.  Use  the  metal  slide  to 
tighten  or  loosen  the  fit... but  not  too  tight. 

5.  Test  the  fit  by: 

-  lightly  covering  the  exhalation  valve  with  the  palm  of 
your  hand.  Exhale. ..If  there  is  a  leak,  you  will  feel  the 
air  on  your  face. 

and 

-  covering  the  cartridges  with  the  palms  of  your  hands. 
Again  don't  press  too  hard.  Inhale. ..the  face  piece 
should  collapse  against  your  face. 

-  If  there  is  a  leak  with  either  test  adjust  the  headbands 
or  reposition  the  facepiece  and  test  until  no  leakage  is 
detected. 


Environmental  Samples 


Environmental  samples  must  be  packaged  and  shipped  according  to 
the  following  procedure: 

Packaging 

1.  Place  sample  container,  properly  identified  and  with  a  sealed 
lid,  in  a  polyethylene  bag,  and  seal  bag. 

2.  Place  sample  in  a  fiberboard  container  or  metail  picnic  cooler 
which  has  been  lined  with  a  large  polyethylene  bag. 

3.  Pack  with  enough  noncombustible,  absorbent,  cushioning 
material  to  minimize  the  possibility  of  the  container 
breaking. 

4.  Seal  large  bag. 

5.  Seal  or  close  outside  container. 

Environmental  samples  may  also  be  packaged  following  the 
procedures  outlined  later  for  samples  classified  as  "flammable 
liquids"  or  "flammable  solids".  Requirements  for  marking, 
labeling,  and  shipping  papers  do  not  apply. 

Marking/Labeling 

Sample  containers  must  have  a  completed  sample  Identification  tag 
and  the  outside  container  must  be  marked  “Environmental  Sample". 
The  appropriate  side  of  the  container  must  be  marked  "This  End 
Up"  and  arrows  should  be  drawn  accordingly.  No  DOT  marking  and 
labeling  is  required. 

Shipping  Papers 

No  00T  shipping  papers  are  required. 

Transportation 

There  are  no  DOT  restrictions  on  mode  of  transportation . 


r 


appendix  h 

SCOPE  OP  WORK 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  OB  FIELD  EVALUATION 
NELLIS  AFB,  NEVADA 


I.  DESCRIPTION  OF  WORK 

The  purposes  of  this  task  are  to  determine  if  environmental  contamination  has 
resulted  from  waste  disposal  practices  at  Nellis  AFB,  Nevada;  to  provide  estimates  of 
the  magnitude  and  extent  of  contamination,  should  contamination  be  found;  to 
identify  potential  environmental  consequences  of  migrating  pollutants;  and  to  identify 
any  additional  investigations  and  their  attendant  costs  necessary  to  identify  the 
magnitude,  extent,  and  direction  of  movement  of  discovered  contaminants. 

The  presurvey  report  (IRP  Phase  IIA  survey  report)  (mailed  under  separate 
cover)  and  Phase  I  IRP  report  (mailed  under  separate  cover)  incorporated  background 
and  description  of  the  sites  for  this  task.  To  accomplish  the  survey  effort,  the 
contractor  shall  take  the  following  steps.  (Ambient  air  monitoring  of  hazardous 
and/or  toxic  material  for  the  protection  of  contractor  and  Air  Force  personnel  shall 
be  accomplished  when  necessary,  especially  during  the  drilling  operations.) 

A.  General 

1.  Water  sampling  shall  be  accomplished  only  once  at  each  location. 

2.  Sampling,  maximum  holding  time,  and  preservation  of  samples  shall 
strictly  comply  with  the  following  references:  (a)  Examination  of 
Water  and  Wastewater,  15th  Ed.,  pp.  35-42  (1980);  (b)  ASTM, 
Part  31,  pp.  72-82,  Method  D-3370  (1976);  and  (c)  Methods  for 
Chemical  Analysis  of  Waters  and  Wastes,  USEPA  Manual 
600/4-79-020,  pp.  xiii-xix  (1979). 

3.  Ground  water  monitoring  wells  installed  during  this  effort  shall  be 
completed  to  a  depth  of  20  feet  below  the  surface  of  the  ground 
water  table.  Inspection  of  drill  cuttings  for  soil  characteristics  shall 
be  accomplished  as  the  wells  are  installed. 

4.  All  wells  shall  be  developed,  water  levels  measured,  and  locations 
recorded  on  a  project  map  and  specific  zone  map.  Ground  water 
monitoring  wells  shall,  as  a  minimum,  comply  with  USEPA  Publication 
330/9-81-002,  NEIC  Manual  for  Ground  Water/Subsurface 
Investigations  at  Hazardous  Waste  Sites,  or  State  of  Nevada 
requirements  for  monitoring  well  installation,  whichever  is  more 
stringent.  Only  screw-type  joints  shall  be  used.  No  glue  fittings 
are  permitted. 

5.  Boreholes  shall  be  monitored  for  organic  vapors  with  an  HNU  and 
explosimeter  throughout  drilling,  and  readings  thus  obtained  shall 
become  part  of  the  boring  logs. 

B.  In  addition  to  items  delineated  above,  conduct  the  following  specific 

actions  at  sites  identified  on  Nellis  AFB. 
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1.  Zone  No.  1  (Sites  1,  17,  and  24  -  the  Base  Landfill,  STP  Percolation 

Ponds,  and  Fuel  Tank  Storage  Area) 

a.  The  contractor  shall  construct  three  new  water  table  monitor 
wells  in  such  a  manner  as  to  locate  a  contaminant  plume,  if 
any.  All  wells  shall  be  downgradient  of  the  site  and  generally 
located  as  follows:  one  well  downgradient  to  the  southwest  of 
the  area  near  the  southern  base  boundary;  one  well 
downgradient  due  south  of  the  area  along  the  southern  base 
boundary;  and  one  well  downgradient  southeast  of  the  area 
along  the  southeastern  base  boundary.  Estimated  maximum  well 
depths  are  175  feet. 

b.  Each  monitoring  well  shall  be  sampled.  Samples  shall  be 
shipped  to  the  contractor  laboratory  for  analysis.  Each  sample 
shall  be  analyzed  for  oil  and  grease  (by  USEPA  Method  413.2), 
lead,  phenol,  pesticides,  nitrates,  and  (using  GC  techniques) 
volatile  aromatics  and  volatile  halocarbons. 

c.  Three  base  production  wells  —  one  north,  one  northeast,  and 
one  southwest  of  the  golf  course  —  and  the  USGS  monitoring 
well  shall  be  sampled  and  analyzed  for  oil  and  grease  (by 
USEPA  Method  413.2),  lead,  phenol,  pesticides,  nitrates,  and 
(using  GC  techniques)  volatile  aromatics  and  volatile 
halocarbons. 

2.  Zone  No.  2  (Site  15  -  Storm  Drain  Gully) 

a.  The  contractor  shall  install  five  soil  borings  20  feet  deep  in 
the  area  where  the  site  is  believed  to  be  located. 
Representative  samples  of  each  1-foot  increment  (a  total  of  20) 
shall  be  collected  from  each  boring  and  shipped  to  the 
contractor  laboratory.  A  maximum  of  four  samples  from  each 
boring  shall  be  selected  for  analysis.  A  maximum  of  16 
samples  total  shall  be  analyzed  from  this  zone.  Those  samples 
not  analyzed  shall  be  frozen  for  possible  future  analyses. 
Samples  shall  be  analyzed  for  oil  and  grease  by  USEPA 
Method  413.2  and  for  volatile  aromatics  and  volatile 
hydrocarbons  utilizing  GC  techniques. 

b.  Water  samples  shall  also  be  collected  from  two  base  production 
wells:  one  north  and  one  northwest  of  the  discharge  outfall  to 
Zone  2.  The  water  samples  shall  be  analyzed  for  oil  and 
grease  by  USEPA  Method  413.2  and  for  volatile  aromatics  and 
volatile  hydrocarbons  utilizing  GC  techniques. 

3.  Zone  No.  3  (Site  20  -  Existing  Fire  Training  Area) 

The  contractor  shall  install  four  soil  borings  20  feet  deep  in  the 

area  where  the  site  is  believed  to  be  located.  Representative 

samples  of  each  1-foot  increment  (a  total  of  20)  shall  be  collected 
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from  each  boring  and  shipped  to  the  contractor  laboratory.  A 
maximum  of  four  samples  from  each  boring  shall  be  selected  for 
analysis.  A  maximum  of  12  soil  samples  total  shall  be  analyzed  from 
this  zone.  Those  samples  not  analyzed  shall  be  frozen  for  possible 
future  analyses.  Samples  shall  be  analyzed  for  oil  and  grease  by 
USEPA  Method  413.2  and  for  volatile  aromatics  and  volatile 
hydrocarbons  utilizing  GC  techniques. 


Well  and  Boring  Installation  and  Cleanup 


Upon  completion  of  each  boring,  the  tafehole  shall  be  pressure-grout 
backfilled  with  a  bentonite-cemert  mixture.  Each  well  head  shall  be 
completed  with  the  installation  of  a  lockable  cap  and  the  sanitary 
concrete  pad  and  seal  required  by  Nevaja  regulations.  The  well  and 
boring  area  shall  be  cleaned  following  the  completion  of  each  well  and 
boring.  Drill  cuttings  shall  be  removed  and  the  general  area  cleaned. 
Disposal  of  drill  cuttings  is  not  the  responsibility  of  the  contractor.  A 
total  of  nine  borings  and  three  wells  shall  be  accomplished.  The  exact 
locations  of  borings  and  wells  shall  be  determined  in  the  field. 


Data  Review 


Results  of  sampling  and  analysis  shall  be  tabulated  and  incorporated  in 
the  monthly  R4rD  Status  Report  and  forwarded  to  the  USAF  OEHL  for 
review  as  soon  as  they  become  available  as  specifier  in  Item  VI  below. 


1.  Draft  reports  delineating  all  findings  of  the  field  investigations  shall 
be  prepared  and  forwarded  to  the  USAF  OEHL  as  specified  in 
Item  VI  below  for  Air  Force  review  and  comment.  The  reports  shall 
include  a  discussion  of  the  regional  hydrogeology,  well  logs  of  all 
projec'  "'ells,  data  from  water  level  surveys,  boring  logs  from  all 
project  borings,  soil  test  results  and  conclusions,  water  quality 
analysis  results,  and  laboratory  quality  assurance  information.  The 
reports  shall  follow  USAF  OEHL  supplied  format  (mailed  under 
separate  cover). 


2.  Estimates  shall  be  made  of  the  magnitude,  extent,  and  direction  of 
movement  of  contaminants  discovered.  Potential  environmental 
consequences  of  discovered  contamination  must  be  identified  or 
estimated.  Where  data  are  insufficient  to  properly  determine  or 
estimate  the  magnitude  and  extent  of  movement  of  discovered 
contaminants,  specific  recommendations,  fully  justified,  shall  be  made 
for  additional  efforts  required  to  properly  evaluate  contamination 
migration. 


3.  Specific  requirements,  if  any,  for  additional  soil  borings  or  for  future 
ground  water  monitoring  must  be  identified. 


F.  Cost  Estimates 

The  contractor  shall  provide  cost  estimates  for  all  additional  work 
recommended  to  permit  proper  determination  of  contaminants.  The 
recommendations  provided  shall  include  all  efforts  required  to  determine 
the  magnitude,  extent,  and  direction  of  movement  of  discovered 
contaminants,  along  with  an  estimate  of  the  time  required  to  accomplish 
the  proposed  effort.  This  information  shall  be  provided  in  a  separately 
bound  appendix  to  the  draft  final  report. 

D.  SITE  LOCATION  AND  OATES 

Nellis  AFB  NV 

USAF  Hospital  Nellis/SGPB 

Dates  to  be  established 

m.  BASE  SUPPORT:  None 


IV.  GOVERNMENT  FURNISHED  PROPERTY: 

V.  GOVERNMENT  POINTS  OF  CONTACT 

1.  Dee  Ann  Sanders  2. 

USAF  OEHL/ECQ 
Brooks  AFB  TX  78235 
(512)  536-3305 
AV  240-3305 

3.  Maj  Nic  Farinacci  4. 

USAF  Hospital  Nellis/SGPB 
Nellis  AFB  NV  89191 
(702)  643-3316 
AV  682-3316 


2LT  David  Gibson 
USAF  OEHL/ECQ 
Brooks  AFB  TX  78235 
(513)  536-3305 
AV  240-3305 

Col  Jerry  Dougherty 
HQ  TAC/SGPAE 
Langley  AFB  VA  23665 
(804)  764-2180 
AV  432-2180 


VI.  In  addition  to  sequence  numbers  1,  5,  and  10  listed  in  Attachment  1  to  the 
contract,  which  are  applicable  to  all  orders,  the  reference  numbers  below  are 
applicable  to  this  order.  Also  shown  are  data  applicable  to  this  order. 


Sequence  No.  Block  10  Block  11  Block  12  Block  13  Block  14 


ONE/R 


84MAR15  84APR03  84JUN12 


•Contractor  shall  supply  the  USAF  OEHL  with  20  copies  of  the  draft  report 
and  50  copies  plus  the  original  camera  ready  copy  of  the  final  report. 

VII.  The  ceiling  price  of  Items  0001  and  0002  of  this  order  as  contemplated  by  the 
"Payments”  clause  of  the  General  Provisions  is  $219,853.25. 


V.-.'- 
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Volatile  Organic  Compounds 

Nitrates 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Phenol 

Oil  and  Grease 

Polychlorinated  Biphenyls 

Aldrin 

Dieldrin 

Chlordane 

DDT  Isomers 

Endrin 

Endrin  Aldehyde 

Heptachlor 

Lindane 


t 

L 

• 

0.1 

mg/L 

— 

10. 

pg/L 

0.1  pg/g 

50. 

Pg/L 

0 . 5  pg/g 

100. 

pg/L 

1.0  pg/g 

50. 

pg/L 

0.5  pg/g 

20. 

Pg/L 

0.2  pg/g 

1. 

Pg/L 

0.01  pg/g 

100. 

Pg/L 

1.0  pg/g 

10. 

Pg/L 

0.1  pg/g 

10. 

Pg/L 

0.1  pg/g 

50. 

Pg/L 

0.5  pg/g 

10. 

Pg/L 

— 

0.3 

mg/L 

too.  pg/g 

0.25 

Pg/L 

1 •  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02  pg/g 

0.02  pg/L 

0.02- pg/g 

DEPARTMENT  OF  THE  AIR  FORCE 


jSAF  HCSPlTAl  TAC 

NElliS  Air  FORCE  EASE  S.s;*- 


Land  Survey  of  Ground  Water  Sampling  Points 


JAN  2  5  J984 


Mr .  George  Condrat 
Dames  &  Moore 
2 50  E  Broadway,  Suite  200 
Salt  Lake  City  'JT  841112430 

Enclosed  are  two  copies  of  the  US  Army  Corps  of  Engineers  section  map  (sheets 
1-5)  number  15-06-2L,  "Survey  Ties",  March  1951  (atch  l).  These  are  provided 
to  you  at  the  request  of  Mr.  Stimpfl.  I  have  also  enclosed  (atch  2  and  3)  a 
copy  of  the  survey  data  and  the  scope  of  work  requested  of  the  surveyor  (USAF), 


If  you  have  any  questions,  please  call  me  at  (702)  6U3-3316. 


NICK  A.  FARINACCI,  Major,  USAF,  BSC 
Chief,  Bioenvironmental  Engineering  Services 


3  Atch 

1.  USACOE  maps 

2.  820  CES/DES  Ltr,  18  Jan  8L 

3.  Scope  of  Work 
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*u»-iCT  Water  Well  Survey 
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1.  The  following  information  is  supplied  as  per  your  request  (Letter  dated 
12  December  1983). 


a.  Ground  Water  Monitoring  Wells: 


WELL 

HORZ  CONTROL 

VERTICAL  CONTROL* 

Gt  ;iv/  •- 

t 

(1) 

DM-1 

N529.621.18  E656.743.17 

1804.00 

«•» 

(2) 

DM- 2 

N529 ,607 . 76  E658.261.31 

1799.98 

;  -77  77) 

(3) 

DM- 3 

N529,975.11  E659 ,441.55 

1801.85 

i 

b. 

Base 

Water  Production  Wells: 

! 

WELL 

HORZ  CONTROL 

VERTICAL  CONTROL 

*-  ’ 

. 

(1) 

No.  6 

N538.969.60  E654.678.38 

1840.34 

•* 

. 

(2) 

No.  11 

N534 ,938 . 33  E658.090.97 

1820.07' 

».  m 

(3) 

No.  12 

N534 ,752 . 74  E660.477.66 

1816.74 

m. 

(4) 

No.  13 

N532 ,516.81  E656.938.64 

1814.40 

(5) 

NOTE 

No.  14  N534 ,992 .47  E654.107.75 

Grid  coordinates  were  computed  from 

1827.91 

field  work  and  information 

taken 

from  Army  Corps 

of  Engineers  drawing  15-06-24 

sheets  1-5  dated  March 

1951,  and  using  transverse  mercator  projection  State  of  Nevada  East  Zone 
Central  Meridian  115° 35’  00.000"  N.A.  Datum  (1927). 


2.  Copies  of  field  work  and  computations  will  be  furnished  to  you  after 
they  have  been  transcribed  from  our  field  books  and  preliminary  computations. 
If  additional  information  is  required  by  the  contractor,  820th  POC’s  are 
MSgt  Biehl,  SSgt  Dupuis  or  MSgt  Armijo.  ■ 
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f:\<  H.  -..CNN INGHAM 
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HAM,  yt 


Colonel,  USAF 


1  Attachment 
Recuest  For  Survey 
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APPENDIX  J 


GLOSSARY  OF  TERMS,  ACRONYMS,  ABBREVIATIONS,  AND  SYMBOLS 


APPENDIX  J 


AFB  Air  Force  Base 

alluvium  Unconsolidated  sediments  deposited  during  comparatively  recent 

geologic  time  by  a  stream  or  other  body  of  running  water. 

alluvial  fan  Alluvial  material  deposited  as  a  cone  or  fan  at  the  base  of  a  mountain 
slope. 

aquifer  A  geologic  formation,  group  of  formations,  or  part  of  a  formation  that 

is  capable  of  yielding  water  to  a  well  or  spring. 

aquiclude  A  body  of  relatively  impermeable  rock  that  is  capable  of  absorbing 
water  slowly  but  functions  as  an  upper  or  lower  boundary  of  an 
aquifer  and  does  not  transmit  ground  water  rapidly  enough  to  supply 
a  well  or  spring. 

aquitard  A  confining  bed  that  retards  but  does  not  prevent  the  flow  of  water 

to  or  from  an  adjacent  aquifer. 

aromatic  Designating  cyclic  organic  compounds  characterized  by  a  high  degree 

of  stability  in  spite  of  their  apparent  unsaturated  bonds  and  best 
exemplified  by  benzene  and  related  structures,  but  also  evident  in 
other  compounds. 

artesian  Ground  water  confined  under  hydrostatic  pressure. 

as  N  As  weight  of  nitrogen 

AVGAS  Aviation  gasoline 

caliche  An  opaque,  reddish  brown  to  buff  or  white  calcareous  material  of 

secondary  accumulation  (in  place),  commonly  found  in  layers  on,  near, 
or  within  the  surface  of  stony  soils  of  arid  and  semiarid  regions,  but 
also  occurring  as  a  subsoil  deposit  in  subhumid  climates.  The 
cementing  material  is  essentially  calcium  carbonate,  but  may  contain 
magnesium  carbonate,  silica,  or  gypsum. 

cone  of  A  depression  in  the  potentiometric  surface  of  a  body  of  water  that 

depression  has  the  shape  of  an  inverted  cone  and  develops  around  a  well  from 

which  water  is  being  withdrawn. 

conglomerate  The  consolidated  equivalent  of  gravel,  both  in  size  range  and  in  the 
essential  roundness  and  sorting  of  its  constituent  particles. 
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DESEP 


Civil  Engineering/Environmental  Planning 
Department  of  Defense 


DOD 

downgradient 

effluent 

°F 

ft 

gpd/ft 

gpm 

HNU 

hydraulic 

gradient 

in. 

IRP 

mg/g 

mg/L 

ml 

Pg/g 

Pg/L 

MOGAS 

monitoring 

well 

No. 

NPDES 

OEHL 

pH 


In  the  direction  of  decreasing  hydraulic  static  head;  the  direction  in 
which  ground  water  flows. 

A  liquid  waste  discharge  from  a  manufacturing  or  treatment  process,  in 
its  natural  state,  or  partially  or  completely  treated,  that  discharges 
into  the  environment. 

Degrees  Fahrenheit 

Foot,  feet 

Gallon(s)  per  day  per  foot 
Gallon(s)  per  minute 

A  type  of  photoionization  detector  for  measurement  of  organic 
vapors 

In  an  aquifer,  the  rate  of  change  of  pressure  head  per  unit  of 
distance  of  flow  at  a  given  point  and  in  a  given  direction. 

Inch,  inches 

Installation  Restoration  Program 
Milligram(s)  per  gram 
Milligram(s)  per  liter 
.Vlilliliter(s) 

Microgram(s)  per  gram 
Microgram(s)  per  liter 
Motor  gasoline 

A  well  used  to  measure  ground  water  levels  and  to  obtain  samples. 
Number 

National  Pollutant  Discharge  Elimination  System 

Occupational  and  Environmental  Health  Laboratory 

Negative  logarithm  of  hydrogen  in  concentration;  measurement  of 
acids  and  bases. 


[J-2J 


PCB 


Polychlorinated  biphenyl;  highly  toxic  to  aquatic  life;  PCBs  persist  in 
the  environment  for  long  periods  of  time  and  are  biologically 
accumulative. 

PCBs  Polychlorinated  biphenyls 

PDWS  Primary  drinking  water  standard(s) 

percolation  Movement  of  moisture  by  gravity  or  hydrostatic  pressure  through 

interstices  of  unsaturated  rock  or  soil. 

permeability  The  property  or  capacity  of  a  porous  rock,  sediment,  or  soil  for 

transmitting  a  fluid  without  impairment  of  the  structure  of  the 
medium;  it  is  a  measure  of  the  relative  ease  of  fluid  flow  under 
unequal  pressure. 

phenols  Any  of  various  acidic  compounds  analogous  to  phenol  and  regarded  as 

hydroxyl  derivatives  of  aromatic  hydrocarbons. 

POL  Petroleum,  oil  and  lubricants 

porosity  The  property  of  a  rock,  soil,  or  other  material  of  containing 

interstices. 

potentiometric  An  imaginary  surface  representing  the  static  head  of  ground  water 
surface  and  defined  by  the  level  to  which  water  will  rise  in  a  well. 

Precambrian  Geologic  time  before  the  beginning  of  the  Paleozoic;  it  is  equivalent 

age  to  about  90  percent  of  geologic  time  and  ended  approximately 

570  million  years  ago. 

PVC  Polyvinyl  chloride 

QC  Quality  control 

RCRA  Resource  Conservation  and  Recovery  Act 

RED  HORSE  Rapid  Emergency  Deployable  Heavy  Operational  Repair  Structural 

Engineering 

specific  The  rate  of  discharge  of  a  water  well  per  unit  of  drawdown, 

capacity  commonly  expressed  as  gallons  per  minute  per  foot. 

specific  With  reference  to  the  movement  of  water  in  soil,  a  factor  expressing 

conductivity  the  volume  of  transported  water  per  unit  of  time  in  a  given  area. 

STP  Sewage  treatment  plant 

TAC  Tactical  Air  Command 

TCE  Trichloroethylene 


TDS 


Total  dissolved  solids 


Tertiary  The  first  period  of  the  Cenozoic  era,  thought  to  have  covered  the 

span  of  time  between  66  and  3  to  2  million  years  ago. 

TFWC  Tactical  Fighter  Weapons  Center 

TOC  Total  organic  carbon 

TOX  Total  organic  halogens 

transmissivity  The  rate  at  which  water  is  transmitted  through  a  unit  width  under  a 
unit  hydraulic  gradient. 

USAF  United  States  Air  Force 

USEPA  United  States  Environmental  Protection  Agency 

USGS  United  States  Geological  Survey 

wash  A  term  applied  in  the  western  United  States  to  the  broad,  shallow, 

gravelly  or  stony,  normally  dry  bed  of  an  intermittent  stream,  often 
situated  at  the  bottom  of  a  canyon;  it  is  occasionally  filled  by  a 
torrent  of  water. 

water  table  That  surface  of  a  body  of  unconfined  ground  water  at  which  the 
pressure  is  equal  to  that  of  the  atmosphere. 
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